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IMPORTANT SAFETY INSTRUCTIONS

Save These Instructions.

7KLVýPDQXDOýFRQWDLQVýLPSRUWDQWýVDIHW\ýLQVWUXFWLRQVýWKDWýVKRXOGýEHýIROORZHGýGXULQJýLQVWDOODWLRQý
DQGýPDLQWHQDQFHýRIý\RXUý836WDWLRQ�ý6êý836ýDQGýEDWWHULHVï

Conserver Ces Instructions
Cette Notice Contient Des Instructions Importantes Concernant
La Sécurité.   
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7KLVýXQLWýLVýVKLSSHGýZLWKýRQHýEDWWHU\ýLQWHUðFHOOýFDEOHýGLVFRQQHFWHGý
IRUýVDIHW\ïý)RUýSURSHUýXQLWýRSHUDWLRQýWKLVýLQWHUðFHOOýFDEOHýPXVWýEHý
UHFRQQHFWHGïý<RXUý/LHEHUWý*OREDOý6HUYLFHVýSHUVRQQHOýZLOOýSHUIRUPý
WKLVýRSHUDWLRQýDVýSDUWýRIýWKHLUýVWDUWýXSýVHUYLFHïý

$ :$51,1*
,17(51$/ý%$77(5<ý675$33,1*ý0867ý%(ý9(5,),('ý%<ý
0$18)$&785(5ý35,25ý72ý029,1*ý7+,6ý81,7ï

7+,6ý81,7ý&217$,16ý121ð63,//$%/(ý%$77(5,(6ïý.((3ý
81,7ý835,*+7ïý'2ý127ý67$&.ïý'2ý127ý7,3ï

)$,/85(ý72ý+(('ý7+,6ý:$51,1*ý&28/'ý5(68/7ý,1ý
602.(ñý),5(ñý25ý(/(&75,&ý+$=$5'ï

&$//ýìðåííð/,(%(57ý35,25ý72ý029,1*ý81,7ï
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Notes
1. Nominal (NOM) current is based on full rated output load.
2. Maximum (MAX) current includes the short duration for battery recharge conditions.
3. UPS input cables must be run in separate conduit from output cables.
4. Reserved.
5. Nominal battery voltage is shown at 2.0 volts/cell per NEC 480-2.
6. Power cables from UPS DC link to batteries should be sized for a total maximum 2.0 volt line drop (measured at UPS) at maximum discharge current.
7. Recommended AC output overcurrent protection represents 125% of nominal full load current (continuous) per NEC 220-3(a).
8. UPS output load cables must be run in separate conduit from input cables.
9. Minimum sized grounding conductors to be per NEC 250-95. Parity sized ground conductors are recommended. Neutral conductors to be sized for full 

capacity per NEC 310-16 Note 10.
10. Wiring requirements:

AC Output: 3-phase, 4-wire plus ground 
DC Input: 2-wire (positive and negative) plus ground
Single Source AC Input: 3-phase, 4-wire plus ground
Dual Source AC Input:

Converter Input: 3-phase, 3-wire plus ground
Bypass Input: 3-phase, 4-wire plus ground

11. All wiring is to be in accordance with national and local electrical codes.
12. Minimum access clearance is 3 feet front and 1 foot above the UPS.
13. Top or bottom cable entry through removable access plates. Cut plate to suit conduit size, then replace.

Additional Notes
1. If site configuration includes a back-up emergency generator, it is recommended that the engine generator set be properly sized and equipped for a UPS 

application. Generator options would typically include an isochronous governor (generator frequency regulation) and a UPS compatible regulator 
(generator voltage regulation). Consult generator manufacturer for required generator options and sizing.

2. If site configuration includes an automatic transfer switch, refer to the Liebert Power Line titled “Criteria for Application of Automatic Transfer Switches 
(ATS) with Uninterruptible Power Supply (UPS) Systems” 91K-PLT-48-02. It is also recommended that the transfer switch be equipped with auxiliary 
contacts. Consult transfer switch manufacturer for required transfer switch options and sizing.

Table 1 Site Planning Data

Model
Power
Rating

Volt-
age

Single
AC Input

(Amp)

Dual AC Input
(Amp) Battery

AC Output
(Amp) Mechanical Data

Converter Bypass
Nom-
inal
Volt-
age

Full
Load
kW

Max.
Dis-

charge
Cur-
rent

Current
Dimen-
sions

Weight
lbs (kg)

Heat
Dis-
sipa-
tion
BTU/
hr.

Cooling
Air

CFMkVA kW VAC Nom Max REOP Nom Max REOP Nom REOP Nom REOP
WxDxH

inches (cm)

S312 12 8.4 208
240
400
480
600

33
29
17
14
12

40
35
21
18
14

50
50
30
30
20

28
24
15
13
10

35
30
19
16
13

50
40
30
20
15

33
29
17
14
12

50
40
30
20
15

240 9.9 51 33
29
17
14
12

50
40
30
20
15

29x27.25x62
(74x69x157)
*41x27.25x62
*(104x69x157)

700
(318)
*1250
*(567)

4000
*4700

1000

S316 16 11.2 208
240
400
480
600

44
38
23
19
15

54
46
28
23
19

70
60
40
30
30

37
32
20
16
13

46
39
25
21
16

60
50
30
30
20

44
38
23
19
15

60
50
30
30
20

240 13.2 67 44
38
23
19
15

60
50
30
30
20

29x27.25x62
(74x69x157)
*41x27.25x62
*(104x69x157)

700
(318)
*1250
*(567)

5300
*6300

1000

S320 20 14 208
240
400
480
600

56
48
29
24
19

67
58
35
29
23

100
70
50
40
30

46
39
25
21
16

58
49
31
26
21

70
60
40
40
30

56
48
29
24
19

80
70
40
30
30

240 16.5 84 56
48
29
24
19

80
70
40
30
30

29x27.25x62
(74x69x157)
*41x27.25x62
*(104x69x157)

700
(318)
*1250
*(567)

6500
*7800

1000

S324 24 16.8 208
240
400
480
600

67
58
35
29
23

80
70
42
35
28

100
100
60
50
40

55
47
29
24
20

69
59
37
31
24

100
80
50
40
30

67
58
35
29
23

100
80
50
40
30

240 19.8 101 67
58
35
29
23

100
80
50
40
30

29x27.25x62
(74x69x157)
*41x27.25x62
*(104x69x157)

700
(318)
*1250
*(567)

7200
*8500

1000

Appli-
cable
Notes:

— — 1 2 3,9
10
11
13
14

1 2 3,9
10
11
13
14

1 3,9
10
11
13
14

5 — 6,9
10,11
13,14

1 7,8,9
10
11
13
14

12,13,14,15 15 — —

For explanation of Applicable Notes,  see referenced numbers in Notes  below.

REOP = Recommended External Overcurrent Protection
*Dimensions, Weights, and Heat Dissipation for 400, 480, and 600 VAC models
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1.0 INTRODUCTION

1.1 Description

7KHý836WDWLRQ�ý6êýXQLQWHUUXSWLEOHýSRZHUýVXSSO\ýõ836ôýV\VWHPýSURWHFWVý\RXUýYDOXDEOHýHTXLSð
PHQWñýGDWDñýDQGýSURFHVVHVýIURPýWKHýGLVWXUEDQFHVýSUHVHQWýLQýXWLOLW\ýSRZHUï

� %DWWHU\ýSURYLGHVýSRZHUýWRý\RXUýORDGVýGXULQJýXWLOLW\ýSRZHUýRXWDJHVï
� +LJKðSHUIRUPDQFHñýRQðOLQHñýPLFURSURFHVVRUðFRQWUROOHGýGHVLJQýHQVXUHVýFOHDQñýUHJXODWHGýSRZHUý
WRýWKHýORDGýUHJDUGOHVVýRIýXWLOLW\ýSRZHUýIOXFWXDWLRQVï

� +LJKO\ýLQWHOOLJHQWý836ýSXWVý\RXýLQýFRQWUROïý,QVWDOOýWKHý836WDWLRQý6êýDQGýIRUJHWýDERXWýLWýXQWLOý
WKHý836ýDOHUWVý\RXýWRýXQXVXDOýFLUFXPVWDQFHVïý2UñýFRQILJXUHýWKHý836ýWRýVHUYHýDVýDýVRXUFHýRIý
LQIRUPDWLRQýDQGýDýSRZHUýFRQWUROýEDVHýIRUý\RXUýVSHFLILFýDSSOLFDWLRQïý3URJUDPPDEOHýSDUDPHWHUVñý
FRPSXWHUýLQWHUIDFHVñýDQGýVHYHUDOýQHWZRUNýFRQWUROýIHDWXUHVýõUHPRWHýVWDWXVîFRQWUROñýHYHQWýORJð
JLQJñýDQGýRWKHUVôýSURYLGHýPD[LPXPýDSSOLFDWLRQýIOH[LELOLW\ï

� 2WKHUýIHDWXUHVýLQFOXGHã
Dï 2QðOLQHñýVLQHZDYHý836ýXVLQJýPLFURSURFHVVRUðFRQWUROOHGýDGYDQFHGýVZLWFKLQJýWHFKQRORJ\
Eï 7KUHHýSKDVHý3XOVHý:LGWKý0RGXODWHGýõ3:0ôýLQYHUWHUñýZLWKýRSWLRQDOýLVRODWHGýQHXWUDO
Fï )URQWý6HUYLFHý$FFHVVýZLWKRXWýPRYLQJýHTXLSPHQW
Gï )OH[LEOHýEDWWHU\ýFRQILJXUDWLRQV
Hï 7ZRýOHYHOñýWHPSHUDWXUHðFRPSHQVDWHGýEDWWHU\ýUHFKDUJHýIRUýORQJHUýEDWWHU\ýOLIH
Iï 3URJUDPPDEOHýYROWDJHýDQGýIUHTXHQF\
Jï 2SWLRQDOý2XWSXWý'LVWULEXWLRQý3DQHOERDUG
Kï 0LQLPDOýIRRWSULQW
Lï 8/ýìææåýOLVWHGýDQGý&6$ýFHUWLILHGýIRUýXVHUýVDIHW\ï

1.2 Site Planning Data

5HIHUýWRý7DEOH ìýðý6LWHý3ODQQLQJý'DWDýIRUýXQLWýUDWLQJVñýYROWDJHVñýDQGýGLPHQVLRQVï

7KHý836WDWLRQý6êýLVýLQWHQGHGýIRUýLQVWDOODWLRQýLQýDýWHPSHUDWXUHýFRQWUROOHGñýLQGRRUýDUHDýIUHHýRIýFRQð
GXFWLYHýFRQWDPLQDQWVï

1.3 UPS Cabinet

1.3.1 Casters and Feet

7KHýXQLWýLVýPRXQWHGýRQýVZLYHOLQJýFDVWHUVýZLWKýOHYHOLQJýIHHWï

1.3.2 Cooling

7KHýXQLWýLVýIRUFHGðDLUýFRROHGýE\ýLQWHUQDOO\ðPRXQWHGýIDQVïý7KHýILOWHUHGýDLUýLQWDNHýLVýIURPýWKHýERWWRPý
RIýWKHýXQLWýDQGýDLUýH[KDXVWýLVýDWýWKHýWRSïý

1.3.3 Access

)URQWýDFFHVVýRQO\ýLVýUHTXLUHGýIRUýRSHUDWLRQýDQGýPDLQWHQDQFHýRIýWKHý836ïý(TXLSPHQWýPD\ýEHý
SODFHGýRQýERWKýVLGHVýRIýWKHýXQLWýDQGýWKHýXQLWýPD\ýEHýSODFHGýDJDLQVWýDýZDOOýõëýLQïýFOHDUDQFHýRQO\ôï
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1.4 System Components

1.4.1 Standard UPS Unit
� %ROWðRQýEDWWHU\ýFDELQHWñýIDFWRU\ýFRQQHFWHG
� &RQYHUWHU
� ,QYHUWHU
� 6WDWLFý7UDQVIHUý6ZLWFK
� 0DLQWHQDQFHý%\SDVVý6ZLWFK
� 56ðëêëý,QWHUIDFH
� /&'ý'LVSOD\ýIRUýDGYDQFHGýXVHUýLQGLFDWLRQVýDQGýFRQWUROV
� $XGLEOHý$ODUP
� 5HPRWHý(PHUJHQF\ý3RZHUý2IIýõ5(32ôýFDSDELOLW\
� $XWRðUHVWDUWýFDSDELOLW\ï

1.4.2 Options
� &RPPXQLFDWLRQý,QWHUIDFHVýõ3URYLVLRQýIRUýFRQQHFWLRQýRIý6103ýõHWKHUQHWýRUýWRNHQýULQJôñý
0RGHPýRUý3URJUDPPDEOHý5HOD\ýLQWHUIDFHVô

� 3URYLVLRQýIRUý([WHUQDOý%DWWHU\ý&DELQHW
� 2XWSXWý'LVWULEXWLRQý3DQHOýõ2SWLRQô
� ,VRODWHGý1HXWUDOýõ2SWLRQô
� 7UDQVIRUPHUý&DELQHWýõ2SWLRQôï
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1.5 Modes of Operation

1.5.1 Normal (Utility Power)

:KHQýWKHýXWLOLW\ýSRZHUýLVýDYDLODEOHýDQGýZLWKLQýDFFHSWDEOHýOLPLWVñýWKHýXQLWýVXSSOLHVýILOWHUHGýDQGý
UHJXODWHGýSRZHUýWRýWKHýORDGýWKURXJKýWKHýFRQYHUWHUýõLQSXWôýDQGýLQYHUWHUýõRXWSXWôïý7KHýEDWWHU\ý
FKDUJHUýPDLQWDLQVýDýFKDUJHýRQýWKHýEDWWHU\ï

1.5.2 On Battery

,IýWKHýXWLOLW\ýSRZHUýIDOOVýRXWVLGHýRIýDFFHSWDEOHýOLPLWVýõXVXDOO\ýORZýYROWDJHôñýWKHýEDWWHU\ýZLOOýVXSSOHð
PHQWýWKHýSRZHUýEHLQJýVXSSOLHGýE\ýWKHýFRQYHUWHUïý7KHýFRQYHUWHUýZLOOýFRQWLQXHýWRýRSHUDWHýLIýXWLOLW\ý
SRZHUýLVýDYDLODEOHïý8VLQJýERWKýVRXUFHVýSURYLGHVýORQJHUýEDWWHU\ýWLPHýLQýEURZQRXWýFRQGLWLRQVïý7KHý
836ýEDWWHU\ýLVýGHVLJQHGýWRýVXSSO\ýSRZHUýWRýDýIXOOýUDWHGýORDGýGXULQJýDýSRZHUýIDLOXUHïý2SWLRQDOýEDWð
WHU\ýFDELQHWVýDUHýDYDLODEOHýIRUýH[WHQGHGýUXQýWLPHVï

1.5.3 Battery Recharge

8SRQýUHWXUQýRIýDFFHSWDEOHýXWLOLW\ýSRZHUýDIWHUýEDWWHU\ýRSHUDWLRQñýWKHýEDWWHU\ýFKDUJHUýEHJLQVýWRý
FKDUJHýWKHýEDWWHULHVï

7KHýEDWWHU\ýFKDUJHUýFRPSHQVDWHVýIRUýEDWWHU\ýWHPSHUDWXUHïý,QýDGGLWLRQñýWKHýFKDUJHUýKDVýWZRý
UHFKDUJHýUDWHVñýXVHUðVHOHFWDEOHýWKURXJKýWKHý/&'ýGLVSOD\ïý

7KHýIDVWýRUý§WXUER¨ýUDWHýZLOOýUHFKDUJHýWKHýEDWWHULHVýWRýäèøýFDSDFLW\ýZLWKLQýìíýWLPHVýWKHýGLVFKDUJHý
GXUDWLRQïý7KHý§VORZ¨ýõGHIDXOWôýUDWHýZLOOýUHFKDUJHýWKHýEDWWHULHVýWRýäèøýFDSDFLW\ýZLWKLQýëíýWLPHVýWKHý
GLVFKDUJHýGXUDWLRQï

1.5.4 On Bypass 

7KHý836WDWLRQý6êýFRPHVýZLWKýDýIXOO\ýUDWHGý6WDWLFý7UDQVIHUý6ZLWFKïý7KLVýDXWRPDWLFýVZLWFKýZLOOý
VXSSO\ýWKHýORDGýZLWKýXWLOLW\ýSRZHUýLQýWKHýHYHQWýRIýDý836ýPDOIXQFWLRQï

6WDWLFý7UDQVIHUý6ZLWFKãý,QýWKHýHYHQWýRIýRYHUORDGýFRQGLWLRQVýRUýLQYHUWHUýIDLOXUHñýWKHýVWDWLFýWUDQVð
IHUýVZLWFKýZLOOýWUDQVIHUýWKHýORDGýWRýE\SDVVïý:KHQýWKHýRYHUORDGýLVýUHPRYHGñýWKHýORDGýZLOOýEHýDXWRð
PDWLFDOO\ýUHWUDQVIHUUHGýWRýLQYHUWHUï

0DLQWHQDQFHý%\SDVVãý7KHýE\SDVVýSDWKýIRUýSRZHUýWRýWKHýFULWLFDOýORDGýFDQýEHýPDQXDOO\ýVHOHFWHGýE\ý
WKHýXVHUýLIýWKHUHýLVýDýQHHGýWRýURXWHýSRZHUýDURXQGýWKHý836ýLQýFDVHýRIýDý836ýIDXOWýRUýLIýPDLQWHQDQFHý
LVýWRýEHýGRQHýRQýWKHý836ïý8VHUýVHOHFWLRQýRIýWKHýPDLQWHQDQFHýE\SDVVýLVýPDGHýE\ýDýVZLWFKýEHKLQGýWKHý
IURQWýSDQHOýGRRUýLQýWKHýORZHUýOHIWýIURQWýRIýWKHý836ý0RGXOHïý:KHQýDFWLYDWHGñýWKHýXQLWýZLOOýWUDQVIHUý
WKHýORDGýWRýE\SDVVïý7KHý836ýORDGýZLOOýUHPDLQýRQýPDLQWHQDQFHýE\SDVVýXQWLOýXQVHOHFWHGýE\ýWKHýXVHUï

1.5.5 Remote Emergency Off

(DFKýXQLWýLQFOXGHVýDý7HUPLQDOý%ORFNýLQýWKHýXQLWýWRýHQDEOHý5HPRWHý(PHUJHQF\ý3RZHUý2IIýõ5(32ôý
IURPýDýFXVWRPHUðVXSSOLHGýVZLWFKïý$FWLYDWLQJýWKHýHPHUJHQF\ýRIIýZLOOýWXUQýRIIýWKHý&RQYHUWHUñý
,QYHUWHUñýDQGý6WDWLFý7UDQVIHUý6ZLWFKïý7KHýYROWDJHýWRýWKHýORJLFýZLOOýVWLOOýEHýPDLQWDLQHGïý

7RýFRQQHFWýWRýWKHý5(32ýIHDWXUHñýUHIHUýWRý)LJXUH ìèýDQGý)LJXUH ìçïý,IýXWLOL]LQJýDýQRUPDOO\ýRSHQý
VZLWFKñýFRQQHFWýZLUHýOHDGVýIURPýWKHýVZLWFKýWRýWHUPLQDOVýìýDQGýëýRIýWKHýWHUPLQDOýEORFNïý,IýXWLOL]LQJýDý
QRUPDOO\ýFORVHGýVZLWFKñýUHPRYHýWKHýZLUHýMXPSHUýEHWZHHQýWHUPLQDOVýëýDQGýêñýDQGýFRQQHFWýWKHýZLUHý
OHDGVýDFURVVýWHUPLQDOVýëýDQGýêïý

$ :$51,1*
7+(ý/2&$/ý(32ý$1'ý5(027(ý5(32ý'2ý127ý7851ý2))ý7+(ý
0$,17(1$1&(ý%<3$66ý,)ý7+(ý/2$'ý,6ý21ý0$,17(1$1&(ý
%<3$66ïý32:(5ý:,//ý127ý%(ý5(029('ý%<ý(32ý25ý5(32ïý
7+(ý86(5ý0867ý$/62ý6+87ý2))ý32:(5ý)520ý7+(ý)(('(5ý
72ý7+(ý836ïý

$ &$87,21
0DNHýVXUHýWKHUHýLVýQRýYROWDJHýRQýWKHý5(32ï
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2.0 INSTALLATION

2.1 Safety Precautions

5HDGýWKLVýPDQXDOýWKRURXJKO\ñýSD\LQJýVSHFLDOýDWWHQWLRQýWRýWKHýVHFWLRQVýWKDWýDSSO\ýWRý\RXýEHIRUHý
ZRUNLQJýZLWKýWKHý836ï

8QGHUýW\SLFDOýRSHUDWLRQýDQGýZLWKýDOOý836ýGRRUVýFORVHGñýRQO\ýQRUPDOýVDIHW\ýSUHFDXWLRQVýDUHýQHFHVð
VDU\ïý7KHýDUHDýDURXQGýWKHý836ýV\VWHPýDQGýEDWWHU\ýVKRXOGýEHýNHSWýIUHHýIURPýSXGGOHVýRIýZDWHUñý
H[FHVVýPRLVWXUHñýRUýGHEULVï

6SHFLDOýVDIHW\ýSUHFDXWLRQVýDUHýUHTXLUHGýIRUýSURFHGXUHVýLQYROYLQJýKDQGOLQJñýLQVWDOODWLRQýDQGýPDLQð
WHQDQFHýRIýWKHý836ýV\VWHPýRUýEDWWHU\ïý2EVHUYHýSUHFDXWLRQVýLQýëïí ðý,QVWDOODWLRQýEHIRUHýKDQGOLQJý
RUýLQVWDOOLQJýWKHý836ýV\VWHPïý2EVHUYHýSUHFDXWLRQVýLQýèïí ðý0DLQWHQDQFHñýEHIRUHýDVýZHOOýDVýGXUð
LQJýSHUIRUPDQFHýRIýDOOýPDLQWHQDQFHýSURFHGXUHVïý2EVHUYHýDOOýEDWWHU\ýVDIHW\ýSUHFDXWLRQVýEHIRUHý
ZRUNLQJýRQýRUýQHDUýWKHýEDWWHU\ï

7KLVýHTXLSPHQWýFRQWDLQVýVHYHUDOýFLUFXLWVýWKDWýDUHýHQHUJL]HGýZLWKýKLJKýYROWDJHïý2QO\ýWHVWý
HTXLSPHQWýGHVLJQDWHGýIRUýWURXEOHVKRRWLQJýVKRXOGýEHýXVHGïý7KLVýLVýSDUWLFXODUO\ýWUXHýIRUýRVFLOORð
VFRSHVïý$OZD\VýFKHFNýZLWKýDQý$&ýDQGý'&ýYROWPHWHUýWRýHQVXUHýVDIHW\ýEHIRUHýPDNLQJýFRQWDFWýRUý
XVLQJýWRROVïý(YHQýZKHQýWKHýSRZHUýLVýWXUQHGý2IIñýGDQJHURXVO\ýKLJKýSRWHQWLDOVýPD\ýH[LVWýDWýWKHý
FDSDFLWRUýEDQNVïý2EVHUYHýDOOýEDWWHU\ýSUHFDXWLRQVýZKHQýQHDUýWKHýEDWWHU\ýIRUýDQ\ýUHDVRQï

21/<ýTXDOLILHGýVHUYLFHýSHUVRQQHOýVKRXOGýSHUIRUPýPDLQWHQDQFHýRQýWKHý836ýV\VWHPïý
:KHQýSHUIRUPLQJýPDLQWHQDQFHýZLWKýDQ\ýSDUWýRIýWKHýHTXLSPHQWýXQGHUýSRZHUñýVHUYLFHýSHUVRQQHOý
DQGýWHVWýHTXLSPHQWýVKRXOGýEHýVWDQGLQJýRQýUXEEHUýPDWVïý7KHýVHUYLFHýSHUVRQQHOýVKRXOGýZHDUýLQVXð
ODWLQJýVKRHVýIRUýLVRODWLRQýIURPýGLUHFWýFRQWDFWýZLWKýWKHýIORRUýõHDUWKýJURXQGôï

8QOHVVýSRZHUýLVýUHPRYHGýIURPýWKHýHTXLSPHQWñýRQHýSHUVRQýVKRXOGýQHYHUýZRUNýDORQHïý$ýVHFRQGýSHUð
VRQýVKRXOGýEHýVWDQGLQJýE\ýWRýDVVLVWýDQGýVXPPRQýKHOSýLQýFDVHýDQýDFFLGHQWýVKRXOGýRFFXUïý7KLVýLVýSDUð
WLFXODUO\ýWUXHýZKHQýZRUNýLVýSHUIRUPHGýRQýWKHýEDWWHU\ï

$ :$51,1*
7+(ý%$77(5<ý,6ý$/:$<6ý(1(5*,=('ïý
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2.2 UPS Installation

3URSHUýSODQQLQJýZLOOýVSHHGý836ýXQORDGLQJñýORFDWLRQýDQGýFRQQHFWLRQïý0DNHýVXUHýWKHUHýLVýDGHTXDWHý
FOHDUDQFHýIRUýWKHý836ýPRGXOHýGRRUýWRýRSHQýIXOOýVZLQJïý&KHFNýIRUýDýPLQLPXPýRIýìëýLQïýFOHDUDQFHý
DERYHýERWKýWKHýEDWWHU\ýDQGý836ýPRGXOHVýIRUýH[KDXVWýDLUýWRýIORZýZLWKRXWýUHVWULFWLRQïý$OVRýDOORZý
DGHTXDWHýFOHDUDQFHýDWýERWWRPýIURQWýRIýHDFKýFDELQHWýIRUýXQUHVWULFWHGýLQWDNHýDLUýWRýIORZïý0DNHýVXUHý
URRPýKDVýDGHTXDWHýYHQWLODWLRQýDQGýFRROLQJïý,QVWDOOýWKHý836ýLQýDýFOHDQýDQGýGU\ýORFDWLRQï

,QVWDOOýWKHý836ýDFFRUGLQJýWRýGUDZLQJVýõ)LJXUH ìêýWRý)LJXUH ëìýDQGý7DEOH ëýWKURXJKý7DEOH éôý
DQGýWKHýIROORZLQJýSURFHGXUHVïý$IWHUýLQVWDOODWLRQýLVýFRPSOHWHñýFRQWDFWý/LHEHUWý*OREDOý6HUYLFHVýDWý
ìðåííðèéêðëêæåýWRýVFKHGXOHýFKHFNRXWýDQGýVWDUWðXSýDVVLVWDQFHï

$ý/LHEHUWýDXWKRUL]HGýUHSUHVHQWDWLYHýPXVWýSHUIRUPýDQýLQLWLDOýV\VWHPýVWDUWðXSýWRýHQVXUHýSURSHUý
836ýRSHUDWLRQïý(TXLSPHQWýZDUUDQWLHVýZLOOýEHýYRLGHGýXQOHVVýV\VWHPýVWDUWðXSýLVýSHUIRUPHGýE\ýDý
/LHEHUWýDXWKRUL]HGýUHSUHVHQWDWLYHï

$ $77(17,21ý,167$//(56
3URSHUýZLUHýVL]LQJýõVHUYLFHýUDWLQJVôýDQGýSKDVHýURWDWLRQýDUHý
FULWLFDOýWRýWKHýVXFFHVVIXOýLQVWDOODWLRQýRIýWKLVýSURGXFWïý5HIHUýWRý
7DEOH ìýðý6LWHý3ODQQLQJý'DWDï

0DNHýVXUHý\RXýKDYHýLQVWDOOHGýSURSHUO\ýVL]HGýH[WHUQDOýRYHUFXUUHQWý
SURWHFWLRQïý5HIHUýWRý7DEOH ìï

$ :$51,1*
5($'ý7+,6ý0$18$/ý7+2528*+/<ý%()25(ý$77(037,1*ý72ý
:,5(ý25ý23(5$7(ý7+(ý81,7ïý,03523(5ý,167$//$7,21ý,6ý
7+(ý0267ý6,*1,),&$17ý&$86(ý2)ý836ý67$57ð83ý
352%/(06ïý72ý5('8&(ý7+(ý5,6.ý2)ý),5(ñý&211(&7ý21/<ý
72ý$ý&,5&8,7ý3529,'('ý:,7+ý%5$1&+ý&,5&8,7ý29(5ð
&855(17ý3527(&7,21ý6,=('ý,1ý$&&25'$1&(ý:,7+ý1(&ñý
$16,î1)3$ýæíïý)25ý0$;,080ý%5$1&+ý&,5&8,7ý
29(5&855(17ý3527(&7,21ý6,=,1*ñý5()(5ý72ý7+(ý'$7$ý
,1ý7$%/( ìýðý6,7(ý3/$11,1*ý'$7$ýõ$&ý,1387ñý5(48,5('ý
(;7(51$/ý29(5&855(17ý3527(&7,21ôï

'2ý127ý,167$//ý7+(ý(48,30(17ý1($5ý$1<ý*$6ý25ý
(/(&75,&ý+($7(56ý25ý81'(5ý:$7(5ý/,1(6ý25ý$,5ý
&21',7,21,1*ý(48,30(17ïý,167$//ý7+(ý(48,30(17ý,1ý$ý
5(675,&7('ý/2&$7,21ý72ý35(9(17ý$&&(66ý%<ý
81$87+25,=('ý3(56211(/ï

7+,6ý(48,30(17ý&203/,(6ý:,7+ý7+(ý5(48,5(0(176ý,1ý
3$57ýìèý2)ý)&&ý58/(6ý)25ý$ý&/$66ý$ý&20387,1*ý'(9,&(ïý
23(5$7,21ý2)ý7+,6ý(48,30(17ý,1ý$ý5(6,'(17,$/ý$5($ý
0$<ý&$86(ý,17(5)(5(1&(ý72ý5$',2ý$1'ý79ý5(&(37,21ñý
5(48,5,1*ý7+(ý23(5$725ý72ý7$.(ý:+$7(9(5ý67(36ý
1(&(66$5<ý72ý&255(&7ý7+(ý,17(5)(5(1&(ï
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2.2.1 Installation Considerations
ìï 8WLOL]HýWKHýVKRUWHVWýRXWSXWýGLVWULEXWLRQýFDEOHýUXQVýSRVVLEOHýDWýWKHýLQVWDOODWLRQýVLWHñýFRQVLVWHQWý

ZLWKýORJLFDOýHTXLSPHQWýDUUDQJHPHQWýDQGýLQýFRPSOLDQFHýZLWKý1(&ýDQGýORFDOýHOHFWULFDOýFRGHVïý
$OORZýVSDFHýIRUýIXWXUHýHTXLSPHQWýDGGLWLRQVï

ëï 5HFRPPHQGHGýDPELHQWýWHPSHUDWXUHýIRUýRSHUDWLRQýLVýëíýWRýêíýGHJUHHVý&HOVLXVýõçåýWRýåçý
GHJUHHVý)DKUHQKHLWôïý5HODWLYHýKXPLGLW\ýPXVWýEHýOHVVýWKDQýäèøýQRQðFRQGHQVLQJïý,QýDOWLWXGHVý
DERYHýëíííýPHWHUVýõçñèçíýIHHWôñýWKHý836ýUDWLQJýZLOOýEHýUHGXFHGï

êï 7KHýURXWHýDQGýIRXQGDWLRQýWRýWKHýLQVWDOODWLRQýVLWHýPXVWýEHýFDSDEOHýRIýVXSSRUWLQJýWKHýZHLJKWýRIý
FDELQHWVýDQGýPRYLQJýHTXLSPHQWïý5HIHUýWRý7DEOH ìýIRUýVSHFLILFýLQIRUPDWLRQýDERXWýFDELQHWý
ZHLJKWVï

éï 3ODQýWKHýURXWHýWRýHQVXUHýXQLWýZLOOýSDVVýWKURXJKýDOOýHOHYDWRUVñýFRUQHUVñýDQGýGRRUZD\VýWRýSUHYHQWý
GDPDJHï

èï +HDWýRXWSXWýRIý836ýHTXLSPHQWýLVýVLJQLILFDQWïý%HýVXUHýHQYLURQPHQWDOýFRQGLWLRQLQJýV\VWHPVý
FDQýDFFRPPRGDWHýWKLVýKHDWýORDGñýHYHQýGXULQJýXWLOLW\ýRXWDJHVïý5HIHUýWRý7DEOH ìýIRUýPRUHý
VSHFLILFýLQIRUPDWLRQï

2.2.2 Unloading and External Inspection
,QýPRVWýFDVHVýWKHý836ýDQGýLWVýEDWWHU\ýPRGXOHýDUHýVKLSSHGýEROWHGýWRJHWKHUýRQýWKHýVDPHýSDOOHWïý
6RPHýODUJHUýFRQILJXUDWLRQVýXVHýVKLSSLQJýVSOLWVýDQGýPD\ýFRPHýRQýëýRUýPRUHýSDOOHWVïý5HIHUýWRý
)LJXUH ëíýDQGý)LJXUH ëìïý0RYHýWKHýFDELQHWVýDVýFORVHýDVýSRVVLEOHýWRýWKHýLQWHQGHGýORFDWLRQýEHIRUHý
UHPRYLQJýIURPýWKHýSDOOHWïý,IýWKHýXQLWýDUULYHVýDVýDýVKLSSLQJýVSOLWñý\RXUý/LHEHUWý*OREDOý6HUYLFHVýSHUð
VRQQHOýZLOOýUHFRQQHFWýWKHýFDELQHWVýDQGýFDELQHWýZLULQJýDVýSDUWýRIýWKHLUýVWDUWýXSýVHUYLFHï

ìï ,QVSHFWýHTXLSPHQWýDQGýVKLSSLQJýFRQWDLQHUõVôýIRUýDQ\ýVLJQVýRIýGDPDJHýRUýPLVKDQGOLQJïý'RýQRWý
DWWHPSWýWRýLQVWDOOýWKHýV\VWHPýLIýGDPDJHýLVýDSSDUHQWïý,IýDQ\ýGDPDJHýLVýQRWHGñýILOHýDýGDPDJHý
FODLPýZLWKýWKHýVKLSSLQJýDJHQF\ýZLWKLQýëéýKRXUVñýDQGýFRQWDFWý/LHEHUWý*OREDOý6HUYLFHVýDWý
ìðåííðèéêðëêæåýWRýLQIRUPýWKHPýRIýWKHýGDPDJHýFODLPýDQGýWKHýFRQGLWLRQýRIýWKHýHTXLSPHQWï

ëï &RPSDUHýFRQWHQWVýRIýVKLSPHQWýZLWKýWKHýELOOýRIýODGLQJïý5HSRUWýDQ\ýPLVVLQJýLWHPVýWRýWKHýFDUULHUý
DQGýWRý/LHEHUWý*OREDOý6HUYLFHVýLPPHGLDWHO\ï

êï &KHFNýQDPHSODWHýRQýWKHýLQVLGHýRIýFDELQHWýIURQWýGRRUýWRýYHULI\ýPRGHOýQXPEHUñýN9$ýUDWLQJñýDQGý
LQSXWîRXWSXWýYROWDJHýFRUUHVSRQGVýZLWKýWKHýRQHýVSHFLILHGïý5HFRUGýPRGHOýDQGýVHULDOýQXPEHUýLQý
WKHýIURQWýRIýWKLVýPDQXDOïý$ýUHFRUGýRIýWKLVýLQIRUPDWLRQýLVýQHFHVVDU\ýVKRXOGýVHUYLFLQJýEHFRPHý
UHTXLUHGï

2.2.3 Internal Inspection of the UPS System
ìï 9HULI\ýWKDWýDOOýLWHPVýKDYHýEHHQýUHFHLYHGï

ëï ,IýVSDUHýSDUWVýZHUHýRUGHUHGñýYHULI\ýDUULYDOï

êï &KHFNýIRUýVKLSSLQJýGDPDJHýLQWHUQDOO\ï

éï &KHFNýIRUýDQ\ýORRVHýFRQQHFWLRQVýRUýXQVHFXUHGýFRPSRQHQWVýLQýWKHý836ý0RGXOHï

èï &KHFNýIRUýLQVWDOODWLRQýRIýVDIHW\ýVKLHOGVýRQýWKHý836ýPRGXOHïý7KHUHýVKRXOGýQRWýEHýDQ\ýH[SRVHGý
WHUPLQDOVýZKHQýWKHýFDELQHWýGRRUVýDUHýRSHQHGï

çï &KHFNýIRUýDQ\ýXQVDIHýIHDWXUHýWKDWýPD\ýEHýDýSRWHQWLDOýVDIHW\ýKD]DUGï

$ :$51,1*
'2ý127ý5(029(ý7+(ý6833257,1*ý%$1'6ý817,/ý<28ý
,17(1'ý72ý5(029(ý81,7ý)520ý7+(ý3$//(7ïý6+,33,1*ý
%$1'6ý$5(ý86('ý72ý6(&85(ý7+(ý81,7ý72ý7+(ý3$//(7ïý
(;75(0(ý&$5(ý,6ý1(&(66$5<ý'85,1*ý029,1*ïý7(67ý/,)7ý
$1'ý%$/$1&(ý7+(ý&$%,1(76ý%()25(ý75$163257,1*ïý
0$,17$,1ý0,1,080ý7,/7ý)520ý9(57,&$/ý$7ý$//ý7,0(6ïý
'2ý127ý7,/7ý%(<21'ýìèý'(*5((6ý)520ý7+(ý9(57,&$/ý$7ý
$1<ý7,0(ï
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2.2.4 Equipment Location  

ìï 8VHýDýIRUNOLIWýRUýRWKHUýPDWHULDOýKDQGOLQJýGHYLFHýWRýPRYHýWKHýFDELQHWVýDVýFORVHýDVýSRVVLEOHýWRýWKHý
ILQDOýLQVWDOODWLRQýVLWHïý)RUýXQLWVýZLWKýDýEDWWHU\ýRUýWUDQVIRUPHUýFDELQHWñýWKHýIRUNOLIWýPXVWýEHý
XVHGýRQýWKHýOHIWýõKHDYLHUôýVLGHï

ëï &DVWHUVýDUHýSURYLGHGýRQýWKHýXQLWýWRýDLGýLQýILQDOýSRVLWLRQLQJï
êï 7KHýXQLWýLVýHTXLSSHGýZLWKýOHYHOLQJýIHHWñýVKLSSHGýLQVLGHýWKHýXQLWñýZKLFKýVKRXOGýEHýXVHGýWRýOHYHOý

WKHýXQLWýDIWHUýLWýLVýVHWýLQýSODFHïý2SHQýIURQWýGRRUýõUHOHDVHýORFNLQJýVFUHZôïý,QVWDOOýOHYHOLQJýIHHWý
ZKLOHýVXSSRUWLQJýWKHýXQLWýZLWKýWKHýIRUNOLIWýRUýRWKHUýOLIWLQJýGHYLFHï

éï $VýZLWKýDOOýHOHFWULFDOýHTXLSPHQWñýLQVWDOODWLRQýDQGýVHUYLFHDELOLW\ýZLOOýEHýHDVLHUýLIýDFFHVVýLVý
SURYLGHGýRQýDOOýVLGHVýRIýWKHýHTXLSPHQWïý0LQLPXPýDFFHVVýUHTXLUHPHQWVýDUHýêýIHHWýIURQWñýìýIRRWý
WRSï

èï 9HULI\ýDGHTXDWHýFOHDUDQFHýIRUýFDELQHWýGRRUVýWRýRSHQïý6HHýGUDZLQJVýDQGýORFDOýFRGHVýõéýIHHWýLVý
UHFRPPHQGHGôï

çï 9HULI\ýDGHTXDWHýFOHDUDQFHýDERYHýFDELQHWVýDOORZLQJýXQUHVWULFWHGýH[KDXVWýDLUýWRýIORZýõìëýLQFKHVý
PLQLPXPôï

æï 9HULI\ý836ýV\VWHPýLVýLQVWDOOHGýLQýDýFOHDQñýFRROýDQGýGU\ýORFDWLRQï

2.3 Batteries

%DWWHU\ý6DIHW\ý3UHFDXWLRQVãý6HUYLFLQJýRIýEDWWHULHVýVKRXOGýEHýSHUIRUPHGýRUýVXSHUYLVHGýE\ýSHUð
VRQQHOýNQRZOHGJHDEOHýRIýEDWWHULHVýDQGýWKHýUHTXLUHGýSUHFDXWLRQVïý.HHSýXQDXWKRUL]HGýSHUVRQQHOý
DZD\ýIURPýEDWWHULHVïý5HIHUýWRýèïí ðý0DLQWHQDQFHýIRUýDGGLWLRQDOýVDIHW\ýSUHFDXWLRQVýUHJDUGLQJýEDWð
WHULHVï

:KHQýUHSODFLQJýEDWWHULHVñýXVHýWKHýVDPHýQXPEHUýDQGýW\SHýRIýEDWWHULHVïýý

$ :$51,1*
($&+ý836ý02'8/(ý$1'ý0$7&+,1*ý%$77(5<ý&$%,1(7ý
:(,*+6ý%(7:((1ýììííý$1'ýëæííý3281'6ñý'(3(1',1*ý21ý
02'(/ïý(;(5&,6(ý(;75(0(ý&$5(ý:+(1ý+$1'/,1*ý72ý
$92,'ý(48,30(17ý'$0$*(ý25ý,1-85<ý72ý3(56211(/ïý$ý
)25./,)7ý25ý27+(5ý$'(48$7(ý0$7(5,$/ð+$1'/,1*ý
'(9,&(ý6+28/'ý%(ý86('ý)25ý81/2$',1*ñý029,1*ý$1'ý
326,7,21,1*ý7+(ý&$%,1(76ï

,167$//$7,21ý7,3
,QVWDOOýWKHýOHYHOLQJýIHHWýZKLOHýWKHýXQLWýLVýRQýWKHýIRUNOLIWýRUýRWKHUýPDWHULDOý
KDQGOLQJýHTXLSPHQWïý/HYHOLQJýIHHWýFDQQRWýEHýLQVWDOOHGýZLWKýWKHýXQLWýVLWWLQJý
RQýLWVýFDVWHUýZKHHOVï

$ :$51,1*
/($'ð$&,'ý%$77(5,(6ý&217$,1ý+$=$5'286ý0$7(5,$/6ïý
%$77(5,(6ý0867ý%(ý+$1'/('ñý75$163257('ñý$1'ý
5(&<&/('ý25ý',6&$5'('ý,1ý$&&25'$1&(ý:,7+ý)('(5$/ñý
67$7(ý$1'ý/2&$/ý5(*8/$7,216ïý%(&$86(ý/($'ý,6ý$ý72;,&ý
68%67$1&(ñý/($'ð$&,'ý%$77(5,(6ý6+28/'ý%(ý5(&<&/('ý
5$7+(5ý7+$1ý',6&$5'('ïý'2ý127ý',6326(ý2)ý%$77(5<ý
25ý%$77(5,(6ý,1ý$ý),5(ïý7+(ý%$77(5<ý0$<ý(;3/2'(ïý'2ý
127ý23(1ý25ý087,/$7(ý7+(ý%$77(5<ý25ý%$77(5,(6ïý
5(/($6('ý(/(&752/<7(ý,6ý+$50)8/ý72ý7+(ý6.,1ý$1'ý
(<(6ïý,7ý0$<ý%(ý72;,&ïý)25ý$66,67$1&(ý:,7+ý%$77(5<ý
',6326$/ý25ý5(&<&/,1*ý&217$&7ý/,(%(57ý*/2%$/ý
6(59,&(6ý$7ýìðåííðèéêðëêæåï
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)RUýPRVWýDSSOLFDWLRQVýWKHýEDWWHULHVýRQýWKHý836WDWLRQý6êýFRPHýLQýDýPDWFKLQJýEROWHGðRQýEDWWHU\ý
FDELQHWýWRýWKHý836ýPRGXOHïý7KHUHýLVýQRýLQVWDOODWLRQýRIýEDWWHULHVýUHTXLUHGïý%DWWHU\ýFDELQHWVýVXSð
SOLHGýE\ý/LHEHUWýDQGýQRWýEROWHGýWRýWKHýXQLWýZLOOýFRPHýZLWKýLQVWUXFWLRQVýRQýKRZýWRýFRQQHFWýWKHýEDWð
WHU\ýFDELQHWýWRýWKHý836ýPRGXOHïý%ROWHGðWRJHWKHUý%DWWHU\ýFDELQHWVýVKLSSHGýRQýVKLSSLQJýVSOLWVýZLOOý
EHýFRQQHFWHGýE\ý/LHEHUWý*OREDOý6HUYLFHVýDVýSDUWýRIýWKHýVWDUWýXSýVHUYLFHïý

)RUýVDIHW\ýUHDVRQVýWKHýEDWWHULHVýFRPHýZLWKýWKHýFLUFXLWýEUHDNHUýLQýWKHýRIIýSRVLWLRQïý$VýDQýDGGLWLRQDOý
VDIHW\ýSUHFDXWLRQýGXULQJýVKLSPHQWñýDýEDWWHU\ýLQWHUðFHOOýFRQQHFWLRQýLVýGLVFRQQHFWHGïý(YHQýZLWKýWKLVý
GLVFRQQHFWHGñýKD]DUGRXVýYROWDJHVýDUHýSUHVHQWï

$ :$51,1*
$ý%$77(5<ý&$1ý35(6(17ý$ý5,6.ý2)ý(/(&75,&$/ý6+2&.ý25ý
%851ý)520ý+,*+ý6+257ý&,5&8,7ý&855(17ïý7+(ý
)2//2:,1*ý35(&$87,216ý6+28/'ý%(ý2%6(59('ý:+(1ý
:25.,1*ý21ý%$77(5,(6ï

$77(17,21ãý81(ý%$77(5,(ý3(87ý35e6(17(5ý81ý5,648(ý
'(ý&+2&ýe/(&75,48(ñý28ý'(ý%5Ä/85(ý3$5ý75$16)(57ý
'ªe1(5*,(ïý68,95(ý/(6ý35e&$87,216ý48,ý6ª,0326(17ï

ìï 5(029(ý:$7&+(6ñý5,1*6ñý25ý27+(5ý0(7$/ý2%-(&76ï
ëï 86(ý722/6ý:,7+ý,168/$7('ý+$1'/(6ï
êï :($5ý58%%(5ý*/29(6ý$1'ý%2276ï
éï '2ý127ý/$<ý722/6ý25ý0(7$/ý3$576ý21ý723ý2)ý

%$77(5,(6ï
èï ',6&211(&7ý&+$5*,1*ý6285&(ý35,25ý72ý

&211(&7,1*ý25ý',6&211(&7,1*ý%$77(5<ý7(50,1$/6ï
çï '(7(50,1(ý,)ý%$77(5<ý,6ý,1$'9(57(17/<ý*5281'('ïý

,)ý,1$'9(57(17/<ý*5281'('ñý5(029(ý6285&(ý2)ý
*5281'ïý&217$&7ý:,7+ý$1<ý3$57ý2)ý$ý*5281'('ý
%$77(5<ý&$1ý5(68/7ý,1ý(/(&75,&$/ý6+2&.ïý7+(ý
/,.(/,+22'ý2)ý68&+ý6+2&.ý:,//ý%(ý5('8&('ý,)ý68&+ý
*5281'6ý$5(ý5(029('ý'85,1*ý,167$//$7,21ý$1'ý
0$,17(1$1&(ï

/($'ð$&,'ý%$77(5,(6ý&$1ý35(6(17ý$ý5,6.ý2)ý),5(ý
%(&$86(ý7+(<ý*(1(5$7(ý+<'52*(1ý*$6ïý7+(ý%$77(5,(6ý
:,//ý127ý*(1(5$7(ý+<'52*(1ý,1ý1250$/ý23(5$7,21ïý
21/<ý,1ý(;75(0(ý&21',7,216ý2)ý7(03(5$785(ý25ý
29(5ð&+$5*(ý:,//ý7+(ý%$77(5,(6ý*$6ïý7+(ý)2//2:,1*ý
352&('85(6ý6+28/'ý%(ý)2//2:('ã

ìï '2ý127ý602.(ý:+(1ý1($5ý%$77(5,(6ï
ëï '2ý127ý&$86(ý)/$0(ý25ý63$5.ý,1ý%$77(5<ý$5($ï
êï ',6&+$5*(ý67$7,&ý(/(&75,&,7<ý)520ý%2'<ý%()25(ý

728&+,1*ý%$77(5,(6ý%<ý),567ý728&+,1*ý$ý
*5281'('ý0(7$/ý685)$&(ï
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2.4 Electrical Wiring

5HIHUýWRý7DEOH ìýðý6LWHý3ODQQLQJý'DWDýDQGýLQVWDOODWLRQýGUDZLQJVýõ)LJXUH ìýWKURXJKý
)LJXUH ëìôïý5HIHUýWRý7DEOH ëýWKURXJKý7DEOH éýIRUýZLUHýWHUPLQDWLRQýGDWDïý$OVRñýUHIHUýWRýHTXLSPHQWý
QDPHSODWHýIRUýWKHýPRGHOýQXPEHUñýUDWLQJñýDQGýYROWDJHýVRýFRUUHFWýYDOXHVýDUHýXVHGýIURPýWKHýWDEOHVý
DVVRFLDWHGýZLWKýWKHýGUDZLQJVï

2.4.1 UPS Wire Size Guidelines

3URSHUýZLUHýVL]LQJýPXVWýEHýEDVHGýRQýQXPHURXVýVLWHðVSHFLILFýFRQGLWLRQVïý7DEOH ëñýDýUHSULQWýRIý7DEOHý
êìíðìçýRIýWKHý1(&ýõ1DWLRQDOý(OHFWULFDOý&RGHñý1)3$ýæíôýLVýLQFOXGHGýZLWKýSHUPLVVLRQýRIýWKHý
1DWLRQDOý)LUHý3URWHFWLRQý$VVRFLDWLRQýDVýDýFRQYHQLHQFHýWRýDVVLVWýLQýGHWHUPLQLQJýWKHýPLQLPXPýVL]Hý
ZLUHVýIRUý\RXUý836ýDSSOLFDWLRQïý5HIHUýWRýQRWHV ìýWKURXJK çýEHORZñýWKHýSUHVHQWýHGLWLRQýRIýWKHý1(&ñý
DQGýDOOýDSSOLFDEOHýORFDOýFRGHVýIRUý\RXUýSDUWLFXODUýVLWHýUHTXLUHPHQWVï

ìï 5HIHUýWRýWKHý/LHEHUWýFKDUWýRUýGUDZLQJýWKDWýVKRZVýWKHý$PSDFLWLHVýIRUý\RXUý836ï
ëï ,QSXWýDPSDFLW\ýPXVWýEHýEDVHGýRQýìëèøýRIýLQSXWýFXUUHQWýDWýIXOOýUDWHGýORDGýSOXVýìííøýRIýEDWWHU\ý

FKDUJLQJýFXUUHQWï
êï %HýVXUHýWRýUHIHUýWRýDOOýUHTXLUHPHQWVýZLWKLQý$UWLFOHýêìíýRIýWKHý1(&ï
éï 0LQLPXPýVL]HGýJURXQGLQJýFRQGXFWRUVýDUHýWRýEHýSHUý1(&ýëèíðäèï
èï 1HXWUDOýFRQGXFWRUVýDUHýWRýEHýVL]HGýSHUý1(&ýêìíðìçñýQRWHýìíï
çï 7KHý836ýV\VWHPýPXVWýEHýLQVWDOOHGýLQýDFFRUGDQFHýZLWKýWKHýSUHVHQWýHGLWLRQýRIýWKHý1(&ýDQGýDOOý

ORFDOýFRGHVñýLQFOXGLQJýWKHýFRGHVýRIýIRUHLJQýFRXQWULHVýZKHUHýDSSOLFDEOHï

$ :$51,1*
$//ý32:(5ý&211(&7,216ý0867ý%(ý&203/(7('ý%<ý$ý
/,&(16('ý(/(&75,&,$1ý:+2ý,6ý(;3(5,(1&('ý,1ý:,5,1*ý
7+,6ý7<3(ý2)ý(48,30(17ïý:,5,1*ý0867ý%(ý,167$//('ý,1ý
$&&25'$1&(ý:,7+ý$//ý$33/,&$%/(ý1$7,21$/ý$1'ý/2&$/ý
(/(&75,&$/ý&2'(6ïý,03523(5ý:,5,1*ý0$<ý&$86(ý
'$0$*(ý72ý7+(ý(48,30(17ý25ý,1-85<ý72ý3(56211(/ïý
9(5,)<ý7+$7ý$//ý,1&20,1*ý+,*+ý$1'ý/2:ý92/7$*(ý
32:(5ý&,5&8,76ý$5(ý'(ð(1(5*,=('ý$1'ý/2&.('ý287ý
%()25(ý,167$//,1*ý&$%/(6ý25ý0$.,1*ý$1<ý(/(&75,&$/ý
&211(&7,216ï
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2.4.2 Power & Control Wiring 

ìï 9HULI\ýWKDWýSRZHUýZLULQJýLVýUXQýLQýLQGLYLGXDOñýVHSDUDWHýFRQGXLWýRUýFDEOHýWUD\ïý9HULI\ýWKDWý
FRQWUROýZLULQJýLVýUXQýLQýLQGLYLGXDOýVHSDUDWHýVWHHOýFRQGXLWï

ëï $OOý,QSXWýZLULQJýPXVWýEHýUXQýLQýLWVýRZQýFRQGXLWï
êï $OOý2XWSXWýZLULQJýPXVWýEHýUXQýLQýLWVýRZQýFRQGXLWï
éï $OOý&RQWUROýZLULQJýPXVWýEHýUXQýLQýLWVýRZQýFRQGXLWï

èï 2EVHUYHýORFDOñýVWDWHýDQGýQDWLRQDOýHOHFWULFDOýFRGHVïý9HULI\ýXWLOLW\ýSRZHUýDQGýLWVýRYHUðFXUUHQWý
SURWHFWLRQýUDWLQJýZLOOýDFFRPPRGDWHýWKHý836ý,1387ýUDWLQJñýLQFOXGLQJýEDWWHU\ýUHFKDUJLQJï

çï $ýVDIHW\ýJURXQGýZLUHýPXVWýEHýUXQýIURPýEXLOGLQJýJURXQGýWRýJURXQGýSRLQWýLQýWKHý836ý0RGXOHý
&DELQHWïý7KHýJURXQGLQJýFRQGXFWRUýVKDOOýFRPSO\ýZLWKýWKHýIROORZLQJýFRQGLWLRQVýRIýLQVWDOODWLRQã
Dï $QýLQVXODWHGýJURXQGLQJýFRQGXFWRUýWKDWýLVýLGHQWLFDOýLQýVL]HñýLQVXODWLRQýPDWHULDOñýDQGý

WKLFNQHVVýWRýWKHýJURXQGHGýDQGýXQJURXQGHGýEUDQFKðFLUFXLWýVXSSO\ýFRQGXFWRUVýH[FHSWýWKDWýLWý
LVýJUHHQýZLWKýRUýZLWKRXWýRQHýRUýPRUHý\HOORZýVWULSHVýLVýWRýEHýLQVWDOOHGýDVýSDUWýRIýWKHýEUDQFKý
FLUFXLWýWKDWýVXSSOLHVýWKHýXQLWýRUýV\VWHPï

Eï 7KHýJURXQGLQJýFRQGXFWRUýGHVFULEHGýLQý,WHP DýLVýWRýEHýJURXQGHGýWRýHDUWKýDWýWKHýVHUYLFHý
HTXLSPHQWýRUñýLIýVXSSOLHGýE\ýDýVHSDUDWHO\ýGHULYHGýV\VWHPñýDWýWKHýVXSSO\ýWUDQVIRUPHUýRUý
PRWRUðJHQHUDWRUýVHWï

Fï 7KHýDWWDFKPHQWðSOXJýUHFHSWDFOHVýLQýWKHýYLFLQLW\ýRIýWKHýXQLWýRUýV\VWHPýDUHýDOOýWRýEHýRIýDý
JURXQGLQJýW\SHñýDQGýWKHýJURXQGLQJýFRQGXFWRUVýVHUYLQJýWKHVHýUHFHSWDFOHVýDUHýWRýEHý
FRQQHFWHGýWRýHDUWKýJURXQGýDWýWKHýVHUYLFHýHTXLSPHQWï

æï 2EVHUYHýFORFNZLVHýSKDVHýURWDWLRQýRIýDOOýSRZHUýZLULQJñý3KDVHý$ýOHDGVý3KDVHý%ýOHDGVý3KDVHý&ïý$ý
TXDOLILHGýHOHFWULFLDQýVKRXOGýFKHFNýWKHýSKDVHýURWDWLRQï

åï 1(&ý&ODVVýìýZLULQJýPHWKRGVýDUHýUHTXLUHGýIRUýFRQWUROýDQGýFRPPXQLFDWLRQýõ&ODVVýëôýFLUFXLWVï
äï ,IýWKHý836ýLVýVXSSOLHGýZLWKRXWýDý0DLQWHQDQFHý%\SDVVñýWKHýRXWSXWý$&ýGLVFRQQHFWýLVýWRýEHý

SURYLGHGýE\ýRWKHUVï

$ :$51,1*
$//ý32:(5ý6+28/'ý%(ý7851('ý2))ý%()25(ý$1<ý&$%/(6ý
25ý:,5(6ý$5(ý,167$//('ý25ý&211(&7('ïý$ý48$/,),('ý
3(5621ý6+28/'ý&+(&.ý72ý,1685(ý7+(ý32:(5ý,6ý,1ý)$&7ý
§2))¨ï

$ &$87,21
3RZHUýDQGýFRQWUROýZLULQJýPXVWýEHýVHSDUDWHGü

,167$//$7,21ý7,3
0DNHýVXUHýWKDWýZLULQJýLVýLQVWDOOHGýZLWKýDýFORFNZLVHýSKDVHýURWDWLRQýRIýDOOý
SRZHUýZLULQJñý3KDVHý$ýOHDGVý3KDVHý%ýOHDGVý3KDVHý&ï
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2.4.3 Battery Wiring

0RVWý836WDWLRQý6êýPRGXOHVýZLWKýHLWKHUýVLQJOHýìëýLQïýRUýëéýLQïýEDWWHU\ýFDELQHWVýFRPHýZLWKýWKHýEDWð
WHU\ýFDELQHWVýLQVWDOOHGýWRýWKHýPRGXOHýDQGýDOOýLQWHUFRQQHFWLRQýFDEOHVýLQýSODFHýDQGýSUHðZLUHGïý/DUJHUý
EDWWHU\ýFRQILJXUDWLRQVýRUýVSHFLDOýFRQILJXUDWLRQVýPD\ýFRPHýZLWKýWKHýEDWWHU\ýFDELQHWýRQýDýVHSDUDWHý
SDOOHWõVôïý/LHEHUWý*OREDOý6HUYLFHVýSHUVRQQHOýZLOOýFRQQHFWýWKHýEDWWHU\ýFDELQHWVýDVýSDUWýRIýWKHýVWDUWý
XSýVHUYLFHï

,Iý\RXýKDYHýSXUFKDVHGýDý/LHEHUWýVWDQGýDORQHýEDWWHU\ýFDELQHWñýLWýZLOOýFRPHýZLWKýLQVWUXFWLRQVýRQýKRZý
WRýFRQQHFWýLWýWRýWKHý836ýPRGXOHïý,IýWKHýPRGXOHýLVýWRýEHýORFDWHGýDSDUWýIURPýWKHýVWDQGðDORQHñýEDWWHU\ý
FDELQHWñýDýTXDOLILHGýHOHFWULFDOýFRQWUDFWRUýZLOOýQHHGýWRýVXSSO\ýWKHýFRQGXLWýDQGýZLULQJýQHFHVVDU\ýWRý
FRQQHFWýWKHý836ýPRGXOHýWRýWKHýEDWWHU\ýFDELQHWïý

,Iý\RXUý836WDWLRQý6êýLVýVXSSOLHGýZLWKýDýIUHHVWDQGLQJýEDWWHU\ýFDELQHWýPDNHýVXUHýWKHýIROORZLQJý
JXLGHOLQHVýDUHýREVHUYHGï

2QFHýWKHýXQLWýLVýORFDWHGýLQýILQDOýSRVLWLRQñýFRQQHFWýZLULQJýEHWZHHQýEDWWHU\ýFDELQHWýDQGý836ýPRGð
XOHïý)RUýIUHHVWDQGLQJýFDELQHWVýDQGýRWKHUýEDWWHU\ýV\VWHPVñý'&ýFDEOHVýDUHýSURYLGHGýE\ýRWKHUVïý

,IýXWLOL]LQJýDýUHPRWHýEDWWHU\ýVXSSO\ýQRWýSURYLGHGýE\ý/LHEHUWñýUHIHUýWRýWKHýEDWWHU\ýPDQXIDFWXUHUªVý
LQVWDOODWLRQýPDQXDOýIRUýEDWWHU\ýLQVWDOODWLRQýDQGýPDLQWHQDQFHýLQVWUXFWLRQVïý

,IýXWLOL]LQJýDýUHPRWHýEDWWHU\ýVXSSO\ýQRWýSURYLGHGýE\ý/LHEHUWñýDSSURSULDWHO\ýVL]HGýRYHUFXUUHQWýSURð
WHFWLRQýIRUýWKHýEDWWHU\ýFLUFXLWýLVýWRýEHýSURYLGHGýE\ýRWKHUVï

5HPRWHýEDWWHULHVýPXVWýEHýSURWHFWHGýE\ýDQýRYHUFXUUHQWýSURWHFWLYHýGHYLFHýZLWKýDýYROWDJHýUDWLQJýRIý
èííýYROWVý'&ýIRUýV\VWHPVýZLWKýLQSXWýYROWDJHVýDERYHýëèíýYROWVý$&ñýRUýZLWKýDýYROWDJHýUDWLQJýRIýëèíý
YROWVý'&ýIRUýV\VWHPVýZLWKýLQSXWýYROWDJHVýEHORZýëèíýYROWVý$&ïý$OOýVXFKýSURWHFWLYHýGHYLFHVýVKDOOý
KDYHýDýIDXOWýFXUUHQWýFDSDELOLW\ýRIýìíñíííý$PSHUHVï

3RZHUýZLULQJýWRýWKHýEDWWHU\ýFDELQHWýFRQQHFWVýSRVLWLYHñýQHJDWLYHñýDQGýJURXQGýSRZHUýFDEOHVýIURPýWKHý
EDWWHU\ýFDELQHWýWRýWKHýDVVRFLDWHGý836ï

&RQQHFWLRQýRIýWKHý836ýWRýWKHýEDWWHU\ýFDELQHWýVHUYHVýWRýERWKýFKDUJHýDQGýGLVFKDUJHýWKHýEDWWHULHVý
õZKHQýQHHGHGôï

&DEOHVýWRýWKHýEDWWHU\ýFDELQHWýVKRXOGýEHýVL]HGýIRUýDýPD[LPXPýëïíðYROWýWRWDOýOLQHýORVVýDWýWKHýPD[Lð
PXPýGLVFKDUJHýFXUUHQWýIRUýWKHýHTXLSPHQWïý5HIHUýWRý7DEOH ìýðý6LWHý3ODQQLQJý'DWDýIRUýPD[LPXPý
EDWWHU\ýGLVFKDUJHýFXUUHQWïý$ýTXDOLILHGýOLFHQVHGýHOHFWULFLDQýFDQýVL]HýWKHýZLULQJýIRUý\RXUýLQVWDOODWLRQý
XVLQJýWKLVýLQIRUPDWLRQï

$ :$51,1*
$ý%$77(5<ý,17(5ð&(//ý&211(&7,21ý,6ý',6&211(&7('ý
)25ý6$)(7<ý'85,1*ý6+,30(17ïý'2ý127ý&203/(7(ý7+(6(ý
&211(&7,216ïý7+(ý/,(%(57ý*/2%$/ý6(59,&(6ý
5(35(6(17$7,9(ý:,//ý&203/(7(ý7+(6(ý&211(&7,216ý
$6ý3$57ý2)ý67$57ð83ï

$ :$51,1*
0$.(ý685(ý$//ý32:(5ýõ$1'ý&21752/ñý,)ý$33/,&$%/(ôý
:,5,1*ý)520ý7+(ý836ý,6ý'(ð(1(5*,=('ý$1'ý3523(5/<ý
,167$//('ý%()25(ý&211(&7,1*ý72ý7+(ý%$77(5<ý
&$%,1(7ï

$ &$87,21
%HýVXUHýSRODULW\ýLVýFRUUHFWýZKHQýZLULQJýWKHýEDWWHU\ýFDELQHWýWRýWKHý
FRQQHFWHGýHTXLSPHQWýõSRVLWLYHýWRýSRVLWLYHâýQHJDWLYHýWRýQHJDWLYHôïý
,IýSRODULW\ýLVýQRWýFRUUHFWñýIXVHýIDLOXUHVýRUýHTXLSPHQWýGDPDJHýFDQý
UHVXOWï
Installation          13



&DOOý/LHEHUWý*OREDOý6HUYLFHVýDWýìðåííðèéêðëêæåýWRýVFKHGXOHýLQVWDOODWLRQýFKHFNðRXWñýILQDOýEDWWHU\ý
LQWHUðFHOOýFRQQHFWLRQVñýUHFRQQHFWLRQýRIýVKLSSLQJýVSOLWVñýDQGýVWDUWðXSï

2.4.4 Wiring Connections

9HULI\ýWKHýIROORZLQJýFRQQHFWLRQVýKDYHýEHHQýPDGHã

ìï $&ýSRZHUýFDEOHVýIURPýZ\HðFRQQHFWHGýLQSXWýSRZHUýVRXUFHýõRUýRSWLRQDOýH[WHUQDOýPDLQWHQDQFHý
E\SDVVýFDELQHWôýWRý836ý0RGXOHý,QSXWïýõ2EVHUYHý$ð%ð&ýSKDVHýURWDWLRQïô
,IýWKHý836WDWLRQý6êýKDVýOLQHðWRðQHXWUDOýORDGVýFRQQHFWHGýWRýWKHý836ýRXWSXWñýWKHýLQSXWýVRXUFHý
PXVWýKDYHýWKUHHýSKDVHVñýSOXVýQHXWUDOñýSOXVýJURXQGñýRUýKDYHýWKHýLVRODWLQJýWUDQVIRUPHUýRSWLRQý
LQVWDOOHGïý,IýWKHUHýZLOOýEHýQRýOLQHðWRðQHXWUDOýORDGVýDWWDFKHGñýDQýLQSXWýQHXWUDOýLVýQRWýUHTXLUHGïý

ëï ,IýWKHý836ýV\VWHPýKDVýDUULYHGýZLWKýDýVKLSSLQJýVSOLWñýPDNHýVXUHýWKDWý/LHEHUWý*OREDOý6HUYLFHVý
VWDUWðXSýSHUVRQQHOýKDYHýUHFRQQHFWHGýWKHýXQLWï

êï '&ýSRZHUýFDEOHVýõSRVLWLYHýDQGýQHJDWLYHôýIURPýEDWWHU\ýFDELQHWýWRý836ýPRGXOHý'&ýEXVýõREVHUYHý
SURSHUýSRODULW\ôï
,IýHPSOR\LQJýDý/LHEHUWýVWDQGðDORQHýEDWWHU\ýFDELQHWýRUýEDWWHU\ýFDELQHWýVXSSOLHGýE\ýRWKHUVñýDQGý
ZKHQýPXOWLSOHýFRQGXFWRUVýDUHýXVHGýIURPýWKHýEDWWHU\ýWRýWKHý836ýPRGXOHñýLWýLVýQHFHVVDU\ýWRýUXQý
WKHýVDPHýQXPEHUýRIýSRVLWLYHýõòôýDQGýQHJDWLYHýõðôýFDEOHVýLQýWKHýVDPHýFDEOHýWUD\ýRUýFRQGXLWï

éï $&ýSRZHUýFDEOHVýIURPýWKHý836ýRXWSXWýWRýWKHýFULWLFDOýORDGýGLVWULEXWLRQïýõ2EVHUYHý$ð%ð&ý3KDVHý
5RWDWLRQïô
7KHýRXWSXWýVRXUFHýVKRXOGýKDYHýWKUHHýSKDVHVñýSOXVýQHXWUDOýõLIýOLQHðWRðQHXWUDOýORDGVýZLOOýEHýSRZð
HUHGýIURPýWKHý836ýRXWSXWôñýSOXVýJURXQGï

èï $Q\ýDGGLWLRQDOýVSHFLDOýFRQWUROýZLULQJýPXVWýEHýUXQýLQýLQGLYLGXDOýVHSDUDWHýFRQGXLWï
çï 836ýLQSXWýDQGýRXWSXWýQHXWUDOýPXVWýEHýFRQQHFWHGýWRýRQO\ýRQHýFRPPRQýSRLQWýLQýWKHý836ïý7KLVý

QHXWUDOýOLQHýPXVWýEHýJURXQGHGýDWýWKHýVRXUFHïý,Iý\RXýKDYHýVHOHFWHGýWKHý,VRODWHGý1HXWUDOý2SWLRQñý
WKHýLQSXWýQHXWUDOýLVýWRýEHýFRQQHFWHGýWRýWKHýLQSXWýQHXWUDOýWHUPLQDOýDQGýWKHýRXWSXWýQHXWUDOý
VKRXOGýEHýFRQQHFWHGýWRýWKHýVHSDUDWHýRXWSXWýQHXWUDOýWHUPLQDOïý7KHýLQSXWýQHXWUDOýOLQHýPXVWýEHý
JURXQGHGýDWýWKHýVRXUFHïý7KHýLQYHUWHUýQHXWUDOýPXVWýEHýJURXQGHGýDWýWKHý836ï

2.4.5 Wiring Inspection
ìï 9HULI\ýDOOýSRZHUýFRQQHFWLRQVýDUHýWLJKWï
ëï 9HULI\ýDOOýFRQWUROýZLUHýWHUPLQDWLRQVýDUHýWLJKWï
êï 9HULI\ýDOOýSRZHUýZLUHVýDQGýFRQQHFWLRQVýKDYHýSURSHUýVSDFLQJýEHWZHHQýH[SRVHGýVXUIDFHVñýSKDVHð

WRðSKDVHýDQGýSKDVHðWRðJURXQGï
éï 9HULI\ýWKDWýDOOýFRQWUROýZLUHVýDUHýUXQýLQýLQGLYLGXDOñýVHSDUDWHñýULJLGýVWHHOýFRQGXLWï

$ :$51,1*
'2ý127ý&211(&7ý7+(ý',6&211(&7ý3/8*ý25ý7851ý7+(ý
%$77(5<ý%5($.(5ý21ý817,/ý7+(ý,167$//$7,21ý+$6ý%((1ý
,163(&7('ý%<ý/,(%(57ý*/2%$/ý6(59,&(6ïý$1ý
,03523(5/<ý,167$//('ý81,7ý&$1ý5(68/7ý,1ý,1-85<ý72ý
3(56211(/ý25ý'$0$*(ý72ý(48,30(17ï

127(
5HIHUýWRýéïí ðý)HDWXUHVý÷ý2SWLRQVýIRUýJHQHUDOýGHVFULSWLRQVýRIýRSWLRQDOý
FRPSRQHQWVïý,Iý2SWLRQVýDUHýRUGHUHGýZLWKýWKHý836ýRUýIRUýILHOGýLQVWDOODWLRQñýDý
836WDWLRQý6êý2SWLRQVý8VHUªVý0DQXDOýõ6/ðëéäêëôýZLOOýEHýVXSSOLHGïý7KLVý
VKRXOGýEHýUHIHUUHGýWRýIRUýGHWDLOHGýLQVWDOODWLRQýDQGýRSHUDWLRQýLQVWUXFWLRQVýRQý
DOOýRSWLRQVïý

$ &$87,21
)DLOXUHýWRýREVHUYHýWKHýDERYHýFRXOGýUHVXOWýLQýVKRUWýFLUFXLWVýRUý
SRVVLEOHýILUHýKD]DUGï
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Table 2 Table 310-16
Allowable Ampacities of Insulated Conductors Rated 0-2000 Volts, 60° to 90°C (140° to 194°F) 1

Not More than Three Conductors in Raceway or Cable or Earth (Directly Buried), based on Ambient Temperature of 30° (86°F)

Size Temperature Rating of Conductor. See Table 310-13. Size

AWG 
kcmil

60°C
(140°F)

75°C
(167°F)

90°C
(194°F)

60°C
(140°F)

75°C
(167°F)

90°C
(194°F)

AWG 
kcmil

Types
TW†
UF†

Types
FEPW+,

RH,RHW†,
THHW†,
THW†,

THWN†,
XHHW†,

USE†, ZW†

Types  
TBS, SA,

SIS,FEP†,
FEPB†,MI,

RHH†, RHW-2
THHN†,THHW†,
THW-2,THWN-2,

USE-2, XHH,
XHHW†

XHHW-2,ZW-2

Types
TW†
UF†

Types
RH†, RHW†,

THHW†,
THW†,

THWN†,
XHHW†,

USE†

Types
TBS, 

SA,SIS,
THHN†,
THHW†,

THW-2, THWN-2,
RHH†, RHW-2, 

USE-2, 
XHH, XHHW†, 
XHHW-2, ZW-2

Copper Aluminum or Copper-Clad Aluminum

18
16
14
12
10
8

.......

.......
20†
25†
30
40

.......

.......
20†
25†
35†
50

14
18

25†
30†
40†
55

.......

.......

.......
20†
25
30

.......

.......

.......
20†
30†
40

.......

.......

.......
25†
35†
45

.......

.......

.......
12
10
8

6
4
3
2
1

55
70
85
95
110

65
85

100
115
130

75
95 

110
130
150

40
55
65
75
85

50
65
75
90
100

60
75
85

100
115

6
4
3
2
1

1/0
2/0
3/0
4/0

125
145
165
195

150
175
200
230

170
195
225
260

100
115
130
150

120
135
155
180

135
150
175
205

1/0
2/0
3/0
4/0

250
300
350
400
500

215
240
260
280
320

255
285
310
335
380

290
320
350
380
430

170
190
210
225
260

205
230
250
270
310

230
255
280
305
350

250
300
350
400
500

600
700
750
800
900

355
385
400
410
435

420
460
475
490
520

475
520
535
555
585

285
310
320
330
355

340
375
385
395
425

385
420
435
450
480

600
700
750
800
900

1000
1250
1500
1750
2000

455
495
520
545
560

545
590
625
650
665

615
665
705
735
750

375
405
435
455
470

445
485
520
545
560

500
545
585
615
630

1000
1250
1500
1750
2000

Correction Factors

Ambient 
Temp °C

For ambient temperatures other than 30°C (86°F), multiply the allowable ampacities shown 
above by the appropriate factor shown below.

Ambient 
Temp °F

21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-70
71-80

1.08
1.00
.91
.82
.71
.58
.41

.......

.......

.......

1.05
1.00
.94
.88
.82
.75
.67
.58
.33
.......

1.04
1.00
.96
.91
.87
.82
.76
.71
.58
.41

1.08 
1.00
.91
.82
.71
.58
.41

.......

.......

.......

1.05
1.00
.94
.88
.82
.75
.67
.58
.33

.......

1.04
1.00
.96
.91
.87
.82
.76
.71
.58
.41

70-77
78-86
87-95
96-104

105-113
114-122
123-131
132-140
141-158
159-176

† Unless otherwise specifically permitted elsewhere in this Code, the overcurrent protection for conductor types marked with an 
obelisk (†) shall not exceed 15 amperes for No. 14, 20 amperes for No. 12, and 30 amperes for No. 10 copper; or 15 amperes for 
No. 12 and 25 amperes for No. 10 aluminum and copper-clad aluminum after any correction factors for ambient temperature and 
number of conductors have been applied. 
1 Reprinted with permission from NFPA 70-1993, the National Electrical Code®, Copyright 1996, National Fire Protection Association, 
Quincy, MA 02269. This reprinted material is not the complete and official position of the National Fire Protection Association, on the 
referenced subject which is represented only by the standard in its entirety.
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Table 3 UPS Module Power Wiring Termination - Factory Supplied

Connection Type / Wire Size Range

UPS Module
Rating

kVA AC Input Battery AC Output Neutral Ground

12 - 24 Compression
lug

#14 to #2/0

Studs
3/8 - 16 x 2

Lugs Required

Compression
lug

#14 to #2/0

Compression
lug

#14 to #2/0

Copper Busbar
3.75 x 3.75 x 

0.25

Use factory supplied connections for terminations where they are provided. Refer to Figure 19  for field-
supplied wiring termination details. Use commercially available UL listed solderless lugs for the wire size 
required for your application. Connect wire to the lug using tool and procedure specified by the lug 
manufacturer.

Table 4 Torque Specifications (Unless Otherwise Labeled)

Nut and Bolt Combinations

Bolt Shaft Size
Inches

Grade 2
Standard

Electrical Connections
with Belleville Washers

Lb-in N-m Lb-in N-m

1/4 70 8.0 46 5.2

5/16 132 15 60 6.8

3/8 229 26 95 10.7

1/2 476 54 256 28.9

Terminal Block Compression Lugs

UPS Module
Rating

kVA Wiring
Wire Size or 

Range Lb-in N-m

12 - 24 Control #22 - #14 3.5 to 5.3 0.4 to 0.6

12 - 24 Power #6 - 350 MCM 50 5.6
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Figure 1 One Line Drawing - Single Input Configuration (200/240V In/Out)
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Figure 2 One Line Drawing - Dual Input Configuration (200/240V In/Out)
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Figure 3 One Line Drawing - Single Input Configuration With Neutral Isolation (200/240V In/Out)
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Figure 4 One Line Drawing - Dual Input Configuration With Neutral Isolation (200/240V In/Out)
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Figure 5 One Line Drawing - Single Input Configuration (400/480/600V In / 208V Out)
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Figure 6 One Line Drawing - Dual Input Configuration (400/480/600V In / 208V Out)
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Figure 7 One Line Drawing - Single Input Configuration With Neutral Isolation (400/480/600V In / 208V 
Out)
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Figure 8 One Line Drawing - Dual Input Configuration With Neutral Isolation (400/480/600V In / 208V 
Out)
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Figure 9 One Line Drawing - Single Input Configuration (400/480/600V In/Out)
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Figure 10 One Line Drawing - Dual Input Configuration (400/480/600V In/Out)
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Figure 11 One Line Drawing - Single Input Configuration With Neutral Isolation (400/480/600V In/Out)
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Figure 12 One Line Drawing - Dual Input Configuration With Neutral Isolation (400/480/600V In/Out)
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Figure 13 Cabinet Dimensions
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Figure 14 Cabinet Dimensions - With Transformer Cabinet
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Figure 15 Connecting Terminal Details
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Figure 16 Connecting Terminal Details - With Transformer Cabinet
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Figure 17 Battery Option Details - 12 Inch Cabinet
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Figure 18 Battery Option Details - 24 Inch Cabinet
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Figure 19 Field Lug Wiring Terminations
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Figure 20 Unloading Instructions 
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Figure 21 Unloading Instructions - 24 Inch Battery Cabinet
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Figure 22 Battery Times 
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3.0 OPERATION

3.1 Control / Display Panel
7KHýFRQWUROýSDQHOýLQFOXGHVýWDFWLOHýSDGVýõGRPHýEXWWRQVôýDQGýWKHý/&'ýõOLTXLGýFU\VWDOôýGLVSOD\ýZKLFKý
DOORZVýDGYDQFHGýRSHUDWRUýFRQWUROïý7KHýGLVSOD\ýLQGLFDWHVýSUHVHQWýVWDWXVýDQGýDODUPVñýLIýDQ\ïý7KHý
FRQWUROVýKDYHýEHHQýGHVLJQHGýWRýPDNHý\RXUý836ýUHOLDEOHýDQGýHDV\ýWRýRSHUDWHï

3.1.1 Control Buttons
$VýVKRZQýLQý)LJXUH ëêñýWKHýFRQWUROýSDQHOýLQFOXGHVý21ý2))ñý/()7ý$552:ñý5,*+7ý$552:ñý
(17(5ñý(6&ýõHVFDSHôñý$/$50ý6,/(1&(ý$1'ý(32ýõHPHUJHQF\ýSRZHUýRIIôýEXWWRQVï

ON Button
3UHVVLQJýWKLVýEXWWRQýWXUQVýRQýWKHý836ýLQYHUWHUïý3RZHUýZLOOýEHýDYDLODEOHýWRýWKHýRXWSXWý7HUPLQDOý
%ORFNýRUý2SWLRQDOý'LVWULEXWLRQý3DQHOïý7KHý21ýEXWWRQýDOVRýUHVXPHVýDXWRðUHVWDUWýFDSDELOLW\ýõLIý
VHOHFWHGôýDIWHUýDýPDQXDOýVKXWýRIIï

OFF Button
3UHVVLQJýWKLVýEXWWRQýWZLFHýZLWKLQýêýVHFRQGVýFDXVHVýDQýRUGHUO\ýVKXWGRZQýRIýWKHýLQYHUWHUïýõ,IýWKHý
2))ýEXWWRQýLVýSUHVVHGýRQO\ýRQFHñýWKHýXQLWýZLOOýUHWXUQýWRýQRUPDOýRSHUDWLRQýLQýDýIHZýVHFRQGVïý7KLVý
FRQWUROýIHDWXUHýLVýGHVLJQHGýWRýDYRLGýDFFLGHQWDOýVKXWGRZQVïôý$OOýSRZHUýWRýORDGVñýLQFOXGLQJýVWDWLFý
E\SDVVñýLVýWXUQHGýRIIïý7KHýGLVSOD\ýZLOOýUHPDLQýDFWLYHýEHFDXVHýFRQWUROýORJLFýSRZHUýLVýVWLOOýDYDLODEOHïý
$OVRñýEDWWHULHVýPD\ýVWLOOýEHýFKDUJLQJï

7XUQLQJýWKHý836ýRIIýDOVRýGLVDEOHVýDXWRðUHVWDUWýXQWLOýWKHý21ýEXWWRQýLVýSUHVVHGïý

Alarm Silence Button
3UHVVLQJýWKLVýEXWWRQýVLOHQFHVýWKHýDODUPýKRUQýõEHHSHUôïý7KHýEHHSHUýZLOOýVRXQGýLIýDýQHZýDODUPý
RFFXUVïý7KHýVLOHQFHýEXWWRQýDOVRýUHVHWVýWKHýDODUPýGLVSOD\ýLIýWKHýDODUPýFRQGLWLRQýLVýQRýORQJHUý
SUHVHQWï

1RWHýWKDWýWKHýEHHSHUýDQGýDODUPýGLVSOD\ýZLOOýUHPDLQýRQýõDIWHUýWKHýDODUPýFRQGLWLRQýJRHVýDZD\ôýXQWLOý
\RXýSUHVVýWKHýDODUPýVLOHQFHýEXWWRQïý,IýWKHýDODUPýFRQGLWLRQýLVýVWLOOýSUHVHQWñýWKHýEHHSHUýZLOOýEHý
VLOHQFHGýEXWýWKHýDODUPýPHVVDJHýZLOOýUHPDLQýRQïý

Emergency Power Off Button
3UHVVLQJýWKLVýEXWWRQýZLOOýUHPRYHýDOOýSRZHUýWRýWKHýORDGñýE\ýWXUQLQJýRIIýWKHýLQSXWýFRQYHUWHUñýWKHýFRQð
YHUWHUýDQGýWKHýVWDWLFýVZLWFKïý7KHýEDWWHU\ýUHPDLQVýFRQQHFWHGýHOHFWULFDOO\ýWRýWKHýPRGXOHñýEXWýWKHUHý
LVýQRýRXWSXWýWRýWKHýORDGï

$ :$51,1*
%()25(ý%(*,11,1*ý7+(ý67$5783ý352&('85(ñý0$.(ý
685(ý7+(ý%$77(5<ý+$6ý%((1ý5(&211(&7('ïý)25ý
6+,30(17ñý21(ý2)ý7+(ý%$77(5<ý,17(5ð&(//ý
&211(&7,216ý,6ý',6&211(&7('ý)25ý6$)(7<ïý/,(%(57ý
*/2%$/ý6(59,&(6ý3(56211(/ý:,//ý5(&211(&7ý7+(ý
%$77(5<ý675,1*ý$6ý3$57ý2)ý7+(,5ý67$57ð83ý352&('85(ï

127(
,Iý\RXýSUHVVýWKHý2))ýEXWWRQýDýWKLUGýWLPHñýDýGLVSOD\ýPHVVDJHýZLOOýSURPSWý
\RXýWRýSUHVVýWKHý2))ýEXWWRQýDýIRXUWKýWLPHïý3UHVVLQJýWKHý2))ýEXWWRQýDý
IRXUWKýWLPHýZLOOýWXUQýRIIýWKHýEDWWHU\ýFKDUJHUýDQGýWKHý3)&ýIXQFWLRQïý/RJLFý
SRZHUýZLOOýUHPDLQýRQïý7RýUHPRYHýORJLFýSRZHUýWKHý0DLQWHQDQFHý%\SDVVý
6ZLWFKýPXVWýEHýLQýWKHý%\SDVVýRUý2IIýSRVLWLRQïý

$ :$51,1*
%()25(ý%(*,11,1*ý7+(ý67$5783ý352&('85(ñý0$.(ý
685(ý7+(ý%$77(5<ý+$6ý%((1ý5(&211(&7('ïý)25ý
6+,30(17ñý21(ý2)ý7+(ý%$77(5<ý,17(5ð&(//ý
&211(&7,216ý,6ý',6&211(&7('ý)25ý6$)(7<ïý/,(%(57ý
*/2%$/ý6(59,&(6ý3(56211(/ý:,//ý5(&211(&7ý7+(ý
%$77(5<ý675,1*ý$6ý3$57ý2)ý7+(,5ý67$57ð83ý352&('85(ï
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3.1.2 LCD Display

Description

7KHý/&'ýGLVSOD\ýLVýPHQXðGULYHQýIRUýHDVHýRIýXVHïý7KHý/&'ýGLVSOD\ýKDVýIRXUýõéôýOLQHVýRIýWH[Wý
õìç FKDUDFWHUVýSHUýOLQHôýRQýDýVFUHHQýWRýLQGLFDWHýVWDWXVñýDODUPVñýPHWHUHGýFRQGLWLRQVñýDQGýXVHUýVHOHFð
WLRQVïý7KHýGLVSOD\ýFRQWUROVýLQFOXGHýIRXUýõéôýEXWWRQVýXVHGýWRýYLHZýRUýVHOHFWý836ýFRQGLWLRQVý
õ)LJXUH ëêôã

7KHý/&'ýSDQHOýGLVSOD\VýPHVVDJHVýDQGýRSHUDWLQJýSDUDPHWHUVïý$ý1RUPDOý2SHUDWLRQýVFUHHQýLVýXVXð
DOO\ýGLVSOD\HGýõ)LJXUH ëêôïý7KLVýVFUHHQýLQFOXGHVýGDWHñýWLPHñýDQGýDýSURPSWýRQýWKHýKHOSýOLQHýWRý
VHOHFWýWKHý0DLQý0HQXïý,IýDQýDODUPýRUýIDXOWýLVýSUHVHQWñýLWýLVýGLVSOD\HGýLQýSODFHýRIýWKHý1RUPDOý2SHUð
DWLRQýVFUHHQï

Figure 23 LCD Display

7KHýDYDLODEOHýXVHUýVFUHHQVýDUHýRUJDQL]HGýLQýDýPXOWLðOHYHOýPHQXýV\VWHPýõ)LJXUH ëéýDQGý
)LJXUH ëèôïý(DFKýFKRLFHýLVýVHOHFWHGýE\ýXVLQJýWKHýNH\VýEHORZýWKHýVFUHHQïý8VHýWKHý(QWHUýDQGý(VFDSHý
NH\VýWRýPRYHýIURPýWKHýSUHVHQWýPHQXýOHYHOýWRýDýGLIIHUHQWýRQHïý7KHý(QWHUýNH\ýVHOHFWVýWKHýQH[WýORZHUý
PHQXýOHYHOïý7KHý(VFDSHýNH\ýUHWXUQVý\RXýWRýWKHýSUHYLRXVýPHQXïý8VHýWKHý/HIWýDQGý5LJKWýNH\VýWRý
VFUROOýWKURXJKýWKHýDYDLODEOHýRSWLRQVýDQGýWRýVHOHFWýXVHUýSURJUDPPDEOHýYDOXHVïý$ýFXUVRUýZLOOýDSSHDUý
RQýWKHýVFUHHQýWRýLQGLFDWHýZKLFKýYDOXHý\RXýDUHýSURJUDPPLQJïý3UHVVý(QWHUýWRýUHFRUGýYDOXHýDIWHUýHDFKý
VHOHFWLRQï

Left Arrow: Returns to the previous screen or value.

Right Arrow: Advances to the next screen or value.

Enter: Selects a menu, display, or value and enters selected values 
into the control program.

Escape: Cancels selections made if an incorrect value was entered and 
is still flashing. The value will return to the prior setting. Escape 
also returns the display to the main or next higher menu.
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Initial Start-Up

:KHQýSRZHUýLVýDSSOLHGýIRUýLQLWLDOýVWDUWðXSñýWKHý/&'ýGLVSOD\ýSURPSWVýWKHýXVHUýWRýUHYLHZýRUýFKDQJHý
WKHýFRQILJXUDWLRQïý7KHýLQLWLDOýFRQILJXUDWLRQýPHQXýDOORZVýWKHýIROORZLQJýVHOHFWLRQVã

ìï 5HYLHZý&RQILJXUDWLRQ
ëï &KDQJHý6HWWLQJV
êï 836ý0HWHUV
éï $FFHSWý6HWWLQJV

$IWHUýWKHýRXWSXWýFRQILJXUDWLRQýLVýUHYLHZHGýRUýFKDQJHGñýWKHQýDFFHSWHGñýWKHýV\VWHPýEHJLQVýVWDUWðXSý
VHOIýWHVWVïý6HOHFWHGýFRQILJXUDWLRQýLVýVWRUHGýLQýWKHýFRQWUROýPHPRU\ñýHYHQýZKHQýLQSXWýSRZHUýLVý
WXUQHGýRIIï

:KHQýSRZHUýLVýDSSOLHGýDIWHUýLQLWLDOýVWDUWðXSñýWKHýVHOIýWHVWVýEHJLQýLPPHGLDWHO\ïý5HYLHZLQJýWKHýFRQð
ILJXUDWLRQýLVýRSWLRQDOï

:KHQýWKHýXQLWýLVýWXUQHGýRIIñýWKHQýRQñýPRVWýRIýWKHýVHOIýWHVWVýZLOOýQRWýEHýUHSHDWHGýEHFDXVHýSRZHUýKDVý
QRWýEHHQýUHPRYHGýIURPýWKHýFRQWUROýORJLFïý7KHýLQYHUWHUýZLOOýEHýWHVWHGýZKHQýWKHýXQLWýLVýWXUQHGýRQïý
7KHýQXPEHUýRIýWLPHVýWKHýRIIýEXWWRQýLVýSXVKHGýZLOOýDIIHFWýWKHýQXPEHUýRIýVHOIýWHVWVýWKDWýRFFXUýRQý
UHVWDUWïý3XVKLQJýWKHýRIIýEXWWRQýWZLFHýZLOOýWXUQýRIIýWKHýLQYHUWHUýõDQGýWKHUHE\ýSRZHUýWRýWKHýORDGôïý7KHý
3)&ýõSRZHUýIDFWRUýFRUUHFWLRQôýFLUFXLWñýEDWWHU\ýFKDUJHUýDQGý/RJLFýUHPDLQýRQïý3UHVVLQJýDQýDGGLWLRQDOý
ëýWLPHVýõéýWRWDOôýZLOOýIXUWKHUýWXUQýRIIýWKHý3)&ýDQGýEDWWHU\ýFKDUJHUñýOHDYLQJýRQO\ýORJLFýSRZHUýRQýWKHý
V\VWHPï

7RýVWDUWýXQLWñýSXVKýWKHý21ýEXWWRQï
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User Menus

7KHý0DLQý0HQXýKDVýWKHýIROORZLQJýVHOHFWLRQVã

ìï &RQILJXUDWLRQ
ëï 836ý0HWHUV
êï (YHQWý/RJ
éï 7HVWý2SWLRQV
èï 3RZHUý0DQDJHPHQWýõ7KLVýIHDWXUHýZLOOýEHýDYDLODEOHýLQýIXWXUHýYHUVLRQVýRIýWKLVýSURGXFWïô
çï 3URJUDPPDEOHý2XWSXWý&RQWDFWV
æï 3URJUDPPDEOHý,QSXWýFRQWDFWV

6HOHFWLRQVýèñýçñýDQGýæýDUHýRSWLRQVïý,IýQRWýLQVWDOOHGñýSUHVVLQJýá(QWHU!ýDWýWKHVHýVFUHHQVýZLOOýUHVXOWýLQý
WKHýPHVVDJHý§7KLVýRSWLRQýQRWýLQVWDOOHGï¨

ìï 8QGHUýWKHýFRQILJXUDWLRQýPHQXý\RXýFDQýVHOHFWýHLWKHUýUHYLHZýRUýFKDQJHýIRUýWKHýIROORZLQJýLWHPVã

1RWHýWKDWýFKDQJHVýWRýLQSXWýRUýRXWSXWýYROWDJHñýIUHTXHQF\ñýRUýZLULQJýPXVWýEHýPDGHýZLWKýWKHýXQLWý
WXUQHGýRIIïý2WKHUýFKDQJHVýFDQýEHýPDGHýZKLOHýWKHýXQLWýLVýRSHUDWLQJï

Configuration Screen Default Value

UPS Rating

Input Voltage 208/120 VAC

Bypass Frequency 60 Hz

Output Voltage 208/120 VAC

Output Frequency 60 Hz

Low Battery warning time 2 Minutes

Auto Battery Test Enabled (5 wks)

Total UPS Run-time 0 Hrs

Advanced Configuration Screen Default Value

Input Wiring L1-L2-L3-N-G

Output Wiring L1-L2-L3-N-G

Time and Date Present

Modem Mode (see 4.0 - Features & Options)

Phone Number 

Phone Number

Dial Test

Horn Volume 16 (mid-range)

Screen Contrast 16 (mid-range)

Battery Charger Mode Slow Charging

Slew Rate 1.0 Hz/Sec

Bypass Frequency sync range 1.0 Hz

Start Up Mode Auto-Restart

*Set Password AAAAAAA

*UPS ON(1)/OFF(0) (remote use)

*Transfer UPS (remote use)

Battery installed on (Date)

*In Change Screen only
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ëï <RXýFDQýUHYLHZýWKHýIROORZLQJý836ýPHWHUVã
� /RDGýøýN9$âý$ñý%ñýDQGý&ý3KDVHï
� ,QSXWý9ROWDJHãý)RUýHDFKýSKDVHýWKHýPHWHUýZLOOýVKRZý3KDVHýWRý3KDVHýõ$ð%ñý%ð&ñýDQGý&ð$ôñý
3KDVHýWRý1HXWUDOñýDQGý&XUUHQWï

� %\SDVVý9ROWDJHãý)RUýHDFKýE\SDVVýSKDVHýWKHýPHWHUýZLOOýVKRZý3KDVHýWRý3KDVHýDQGý3KDVHýWRý
1HXWUDOï

� 2XWSXWý9ROWDJHãý)RUýHDFKýSKDVHýWKHýPHWHUýZLOOýVKRZý3KDVHýWRý3KDVHýõ$ð%ñý%ð&ñýRUý&ð$ôñý
3KDVHýWRý1HXWUDOñýDQGý&XUUHQWï

� %DWWHU\ý%XVýVFUHHQýZLOOýVKRZý9ROWVñý$PSVñýDQGý&KDUJLQJýRUý'LVFKDUJLQJï
� )UHTXHQF\ãý,QYHUWHUýDQGý%\SDVVï
� 7HPSHUDWXUHãý3)&ñý,QYHUWHUýDQGý%DWWHU\ï
� ,QYHUWHUý:DWWDJHãý$ñý%ñýDQGý&ý3KDVHýLQýN:ï

êï 7KHý836ýLVýGHOLYHUHGýZLWKýDýGHIDXOWýSDVVZRUGýõ%$$$$$$ôïý<RXýZLOOýQHHGýWRýHQWHUýWKLVý
SDVVZRUGýDWýWKHýSURPSWýWRýEHýDEOHýWRýFKDQJHýDQ\ýV\VWHPýSDUDPHWHUVýRUýWRýVKXWýWKHýV\VWHPý
GRZQýUHPRWHO\ïý(QWHULQJýWKHýSDVVZRUGýZLOOýDOORZýFKDQJHVýWRýEHýPDGHýIRUýWKHýQH[WýèýPLQXWHVïý
,IýWKHýPDFKLQHýLVýOHIWýDORQHý\RXýZLOOýQHHGýWRýUHðHQWHUýWKHýSDVVZRUGýDIWHUýèýPLQXWHVýLIý\RXýZDQWý
WRýPDNHýIXUWKHUýFKDQJHVïý7KLVýZLOOýDYRLGýWKHýSRVVLELOLW\ýRIýXQDXWKRUL]HGýFKDQJHVïý:Hý
UHFRPPHQGý\RXýLPPHGLDWHO\ýFKDQJHýWKHýSDVVZRUGýWRýRQHýNQRZQýRQO\ýWRýWKHýLQGLYLGXDOVýZLWKý
DSSURSULDWHýDXWKRULW\ýLQý\RXUýRUJDQL]DWLRQïý:LWKRXWýHQWHULQJýWKHýSDVVZRUGý\RXýZLOOýQRWýEHý
DEOHýWRýFKDQJHýDQ\ýRIýWKHýYDOXHVýLQýWKHýFRQILJXUDWLRQýVFUHHQVñïý,IýWKHýXQLWýLVýHTXLSSHGýZLWKý
H[WHUQDOýFRPPXQLFDWLRQýGHYLFHVñýWKLVýZLOOýDOVRýSUHYHQWýUHPRWHýVKXWGRZQýRIýWKHýXQLWýZLWKRXWý
WKHýXVHýRIýWKHýSDVVZRUGï
,IýIRUýDQ\ýUHDVRQý\RXýGHVLUHýWRýHQDEOHýFKDQJHVýWRýEHýPDGHýWRýWKHýV\VWHPýFRQILJXUDWLRQýPHQXâý
ZLWKRXWýHQWHULQJýDýSDVVZRUGâýZLWKRXWýDýWLPHðRXWâýRUýLIý\RXýZLVKýWRýEHýDEOHýVKXWýWKHýXQLWýGRZQý
UHPRWHO\ýZLWKRXWýDýSDVVZRUGñý\RXýFDQýFKDQJHýWKHýSDVVZRUGýWRý$$$$$$$ïý7KLVýZLOOýDOORZý
RSHQýDFFHVVýWRýFKDQJHVýDQGýUHPRWHýVKXWýGRZQïý:HýGRýQRWýUHFRPPHQGýWKHýPDFKLQHýEHýOHIWýLQý
WKLVýVWDWHüý

éï <RXýFDQýUHYLHZýWKHýIROORZLQJýUHFRUGHGýHYHQWýORJVã
� $ODUPý+LVWRU\ï
� ,QSXWý'LVWXUEDQFHVï

èï <RXýFDQýSHUIRUPýWKHýIROORZLQJýWHVWVã
� 6FUHHQýõ(QWHUýWKHQý(6&ôï
� %DWWHU\ýõ(QWHUýEHJLQVýDýêíýVHFRQGýWHVWôï

çï 3RZHUý0DQDJHPHQWýZLOOýEHýDYDLODEOHýRQýIXWXUHýHGLWLRQVýRIýWKLVýSURGXFWï
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3.2 System Start-Up

3.2.1 Initial Start-Up

,QLWLDOý6WDUWð8SýRIýWKHýV\VWHPýZLOOýEHýSHUIRUPHGýE\ýWKHý/LHEHUWý*OREDOý6HUYLFHVýSHUVRQQHOýGXULQJý
WKHýVWDUWðXSýRIý\RXUýV\VWHPï

3.2.2 Manual Restart after Manual Off

,IýPDQXDOýUHVWDUWýKDVýEHHQýVHOHFWHGýõUDWKHUýWKDQýDXWRðUHVWDUWôýDQGýVRPHRQHýKDVýWXUQHGýWKHýXQLWý
RIIñýSUHVVýWKHý21ýEXWWRQýWRýWXUQýRQýWKHý836ýLQYHUWHUï

3.2.3 Manual Restart after Low Battery Shutdown

,Iý\RXýKDYHýVHOHFWHGý0DQXDOý5HVWDUWýõLQVWHDGýRIý$XWRð5HVWDUWôñýDQGýWKHýXQLWýKDVýVKXWýGRZQýDVýDý
UHVXOWýRIýWKHýEDWWHU\ýEHLQJýGHSOHWHGýGXULQJýDýSRZHUýRXWDJHïý3UHVVýWKHý21ýEXWWRQýWRýWXUQýRQýWKHý
836ýLQYHUWHUýDQGýWKHý836ï

3.2.4 Manual Restart after EPO or REPO

,IýWKHýXQLWýKDVýEHHQýVKXWýGRZQýYLDýDFWLYDWLRQýRIýWKHý5(32ýõFXVWRPHUýVXSSOLHGôýRUý(32ýVZLWFKñý\RXý
PXVWýFOHDUýWKHýODWFKHGý(32ýEHIRUHý\RXýFDQýUHVWDUWýWKHýXQLWïý7RýFOHDUýWKHýORJLFýODWFKñýURWDWHýWKHý
0DLQWHQDQFHý%\SDVVýVZLWFKýFORFNZLVHýWRý%\SDVVýõçýRªFORFNýSRVLWLRQôýWKHQýIROORZýWKHýSURFHGXUHý
EHORZï

3.2.5 Auto-Restart

7KLVýIHDWXUHýLVýHQDEOHGýZKHQýWKHýXQLWýLVýVKLSSHGýIURPýWKHýIDFWRU\ïý7KHý836ýZLOOýDXWRPDWLFDOO\ý
UHVWDUWýDQGýVXSSO\ýSRZHUýWRýWKHýORDGýDIWHUã

/RZýEDWWHU\ýVKXWGRZQýõEDWWHU\ýVXSSO\ýKDVýEHHQýH[KDXVWHGôïý3RZHUýZLOOýEHýVXSSOLHGýWRýWKHýORDGý
DVýVRRQýDVýXWLOLW\ýVHUYLFHýLVýUHVWRUHGï

1RWHýWKDWýWXUQLQJýWKHý836ýRIIýRUýXVLQJý5(32ýRUý(32ýZLOOýGLVDEOHýDXWRðUHVWDUWýDQGý\RXýZLOOýQHHGý
WRýIROORZýWKHýSURFHGXUHýLQýêïëïé ðý0DQXDOý5HVWDUWýDIWHUý(32ýRUý5(32ï

3.3 Normal Operation

:KHQýWKHýXWLOLW\ýSRZHUýLVýDYDLODEOHýDQGýZLWKLQýDFFHSWDEOHýOLPLWVñýWKHýXQLWýVXSSOLHVýILOWHUHGýDQGý
UHJXODWHGýSRZHUýWRýWKHýORDGýWKURXJKýWKHýFRQYHUWHUýõLQSXWôýDQGýLQYHUWHUýõRXWSXWôïý7KHýEDWWHU\ý
FKDUJHUýPDLQWDLQVýDýFKDUJHýRQýWKHýEDWWHU\ï

'XULQJýQRUPDOýRSHUDWLRQýWKHý/&'ýGLVSOD\ýZLOOýLQIRUPý\RXýRIýWKHý836ýVWDWXVïý1RUPDOýRSHUDWLRQý
PHDQVýWKHý836ýLVýVXSSO\LQJýILOWHUHGýDQGýUHJXODWHGýSRZHUýWRýWKHýORDGïý7KHýGLVSOD\ýZLOOýLQGLFDWHý
ZKHQýWKHýORDGýLVýWUDQVIHUUHGýWRýRUýIURPýWKHýE\SDVVýõLIýDYDLODEOHôñýZKHQýWKHýORDGýLVý2Qý%DWWHU\ñý
ZKHQýWKHýEDWWHU\ýKDVýSDVVHGýRUýIDLOHGýDQýDXWRPDWLFýWHVWñýDQGýLIýDQ\ýDODUPVýRUýIDXOWVýDUHýSUHVHQWï

7RýXQGHUVWDQGýWKHýDODUPýPHVVDJHVñýUHIHUýWRýêïæ ðý8VHUý5HVSRQVHýWRý836ý$ODUPVï

$ &$87,21
8VHýWKHýIROORZLQJýSURFHGXUHýZKHQýPRYLQJýWKHý0DLQWHQDQFHý
%\SDVVý5RWDU\ý6ZLWFKýIURPýWKHý§%\SDVV¨ýSRVLWLRQïý)DLOXUHýWRý
IROORZýLQVWUXFWLRQVýFRXOGýFDXVHýHTXLSPHQWýGDPDJHýRUýIDOVHý
DODUPVï

ìï 5RWDWHý0DLQWHQDQFHý6ZLWFKýIURPý§%\SDVV¨ýWRý§0DLQW¨ï
ëï 3DXVHýIRUýêíýVHFRQGVýDQGýPDNHýVXUHýWKHý/&'ýVFUHHQýUHDGVý

§1RUPDOý2SHUDWLRQ¨ñýZLWKýDýEOLQNLQJý§0DLQWHQDQFH¨ï
êï 8VHýWKHýVOLGHýVZLWFKýWRýVHWýWKHý836ýWRý6WDWLFý%\SDVVïý6OLGHýWKHý

VZLWFKýWRýWKHýOHIWýWRýHQJDJHý6WDWLFý%\SDVVïý6HHý)LJXUH ëçýIRUý
VZLWFKýORFDWLRQï

éï 5RWDWHý0DLQWHQDQFHý6ZLWFKýIURPý§0DLQW¨ýWRý§836¨ýSRVLWLRQý
õìëýRªFORFNôï

èï 5HWXUQýWKHýVOLGHýVZLWFKýWRýWKHýULJKWñý836ýSRVLWLRQñýDQGýWKHQý
SUHVVý§21¨ýRQýWKHý/&'ýSDQHOï
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3.4 Battery Operation

3.4.1 On Battery

'XULQJýORZýLQSXWýYROWDJHýWKHýEDWWHU\ýZLOOýVXSSOHPHQWýWKHýSRZHUýWRýWKHýLQYHUWHUïý'XULQJýDýXWLOLW\ý
SRZHUýIDLOXUHýWKHýEDWWHU\ýZLOOýSURYLGHýDOOýRIýWKHýLQSXWýSRZHUýUHTXLUHGýIRUýQRUPDOýRSHUDWLRQïý,QWHUð
QDOýEDWWHU\ýFDSDFLW\ýYDULHVýZLWKýWKHýEDWWHU\ýFDELQHWýVHOHFWHGýZLWKýWKHý836ýRUýZLWKýWKHýEDWWHU\ý
VXSSOLHGýE\ýRWKHUVïý7KHýEDWWHU\ýFDSDFLW\ýZLOOýEHýDYDLODEOHýLIýWKHýEDWWHU\ýLVýIXOO\ýFKDUJHGýDWýWKHý
EHJLQQLQJýRIýDýSRZHUýIDLOXUHïý0RUHýEDWWHU\ýFDSDFLW\ýFDQýEHýREWDLQHGýE\ýDGGLQJýRSWLRQDOýEDWWHU\ý
FDELQHWVïý5HIHUýWRýéïí ðý)HDWXUHVý÷ý2SWLRQVïý,IýWKHýORDGýLVýOHVVýWKDQýWKHýIXOOýUDWHGýORDGñýWKHýEDWð
WHU\ýWLPHýZLOOýEHýLQFUHDVHGïý1RWHýWKDWýGHFUHDVLQJýWKHýORDGýGXULQJýDýSRZHUýIDLOXUHýZLOOýLQFUHDVHýEDWð
WHU\ýWLPHïý7KHUHIRUHñýLIý\RXUý836WDWLRQý6êý836ýLVýVXSSRUWLQJýVHYHUDOýFRPSXWHUýV\VWHPVñýWXUQLQJý
VRPHýRIýWKHPýRIIýZLOOýDOORZýWKHýUHPDLQLQJýRQHõVôýWRýUXQýORQJHUï

3.4.2 Battery Recharge

8SRQýUHWXUQýRIýDFFHSWDEOHýXWLOLW\ýSRZHUýDIWHUýEDWWHU\ýRSHUDWLRQñýWKHýEDWWHU\ýFKDUJHUýEHJLQVýWRý
FKDUJHýWKHýEDWWHULHVïý%DWWHU\ýFKDUJLQJýLVýGLVDEOHGýLIýWKHý2))ýEXWWRQýKDVýEHHQýSUHVVHGýIRXUýWLPHVý
RUýLIýWKHý5(32ýEXWWRQýLVýSUHVVHGï

7KHýEDWWHU\ýFKDUJHUýFRPSHQVDWHVýIRUýEDWWHU\ýWHPSHUDWXUHïý,QýDGGLWLRQñýWKHýFKDUJHUýKDVýWZRý
UHFKDUJHýUDWHVñýXVHUðVHOHFWDEOHýWKURXJKýWKHýRSWLRQDOý/&'ýGLVSOD\ïý7KHýIDVWýRUý§WXUER¨ýUDWHýZLOOý
UHFKDUJHýWKHýEDWWHULHVýWRýäèøýFDSDFLW\ýZLWKLQýìíýWLPHVýWKHýGLVFKDUJHýGXUDWLRQïý7KHý§VORZ¨ýUDWHý
õIDFWRU\ýGHIDXOWôýZLOOýUHFKDUJHýWKHýEDWWHULHVýWRýäèøýFDSDFLW\ýZLWKLQýëíýWLPHVýWKHýGLVFKDUJHýGXUDð
WLRQïý5HWDLQýWKHý§VORZ¨ýUDWHýLIý\RXUýXWLOLW\ýV\VWHPýKDVýIUHTXHQWýõZHHNO\ôýEODFNRXWVïý

:KHQýWKHý§WXUER¨ýPRGHýLVýHQDEOHGñýWKHýPLFURSURFHVVRUýGHWHUPLQHVýKRZýRIWHQýWRýXVHýWKHýIDVWý
UHFKDUJHýUDWHñýLQýRUGHUýWRýRSWLPL]HýEDWWHU\ýOLIHï

127(ý
,IýXWLOLW\ýSRZHUýUHPDLQVýRIIñýSHUIRUPýDQýRUGHUO\ýVKXWGRZQýRIýWKHýFULWLFDOý
ORDGýEHIRUHýWKHýEDWWHU\ýUHDFKHVýLWVýWLPHýOLPLWï

,IýXWLOLW\ýSRZHUýUHWXUQVýGXULQJýEDWWHU\ýRSHUDWLRQñýQRUPDOýRSHUDWLRQýZLOOý
UHVXPHýDQGýEDWWHU\ýUHFKDUJLQJýZLOOýEHJLQï
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3.5 Bypass Operation

$ýIDFWRU\ðLQVWDOOHGý6WDWLFý7UDQVIHUý6ZLWFKýSURYLGHVýDQýDOWHUQDWHýSDWKýIRUýSRZHUýWRýWKHýFULWLFDOýORDGý
WKDWýFDQýEHýVHOHFWHGýE\ýWKHýPLFURSURFHVVRUïý

3.5.1 Static Transfer Switch

,QýWKHýHYHQWýRIýRYHUORDGýFRQGLWLRQVýRUýLQYHUWHUýIDLOXUHñýGHWHFWLRQýDQGýDXWRPDWLFýSKDVHýV\QFKURð
QL]HGýWUDQVIHUýWRýõDQGýIURPôýWKHýVWDWLFýWUDQVIHUýVZLWFKýZLOOýRFFXUï

Figure 24 LCD Menu Tree

One of the three default screens will show on the unit depending on the status of the unit at the time. If the unit 
is in the process of starting up the Initial Start Up screen will be displayed. If the unit is operating normally, the 
Normal Operation screen will be displayed. In the event there are alarms present, the Warning screen will be 
displayed.
Toggle between screens by pressing enter to descend in the menu and escape to move up through the menu.
This drawing is only an overview representation of the available screens.
For further detail on Configuration Options, see Figure 25.
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Figure 25 Configuration Menu Tree
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3.5.2 Maintenance Bypass

7KHý836WDWLRQý6êýLVýHTXLSSHGýZLWKýDý0DLQWHQDQFHý%\SDVVý6ZLWFKýõVHHý)LJXUH ëçôñýWKHýE\SDVVý
SDWKýIRUýSRZHUýWRýWKHýFULWLFDOýORDGýFDQýEHýPDQXDOO\ýVHOHFWHGýE\ýWKHýXVHUýLIýWKHUHýLVýDýQHHGýWRýLVRODWHý
FHUWDLQýSDUWVýRIýWKHý836ýIRUýPDLQWHQDQFHýRUýLQýFDVHýRIýVRPHý836ýIDXOWVïý8VHUýVHOHFWLRQýRIýWKHýPDQð
XDOýE\SDVVýLVýPDGHýE\ýDýVZLWFKýLQVLGHýWKHýIURQWýGRRUýLQýWKHýERWWRPýOHIWýIURQWýRIýWKHýFDELQHWïý2SHQý
IURQWýGRRUýõUHOHDVHýORFNLQJýVFUHZôï

7KHýVZLWFKýLVýDýêçíðGHJUHHýVZLWFKýWKDWýFDQýEHýURWDWHGýHLWKHUýFORFNZLVHýRUýFRXQWHUðFORFNZLVHï

� :KHQýWKHýVZLWFKýLVýLQýWKHýYHUWLFDOýSRVLWLRQýõSRLQWLQJýDWýìëýRªFORFNôýWKHý836ýPRGHýLVýVHOHFWHGïý
7KLVýLVýWKHýQRUPDOýRSHUDWLQJýPRGHýRIýWKHý836ï

� :KHQýWKHýäýRªFORFNýRUýOHIWýSRVLWLRQýLVýVHOHFWHGýDOOýSRZHUýLVýWXUQHGýRIIýLQFOXGLQJýWKDWýWRýWKHýORDGïý
7KHý%DWWHU\ýLVýVWLOOýRQïý8VHýWKHýFLUFXLWýEUHDNHUýWRýWXUQýRIIýWKHýEDWWHU\ï

� ,QýWKHýêýRªFORFNýRUýULJKWýSRVLWLRQýWKHý836ýLVýWXUQHGýRQñýKRZHYHUýWKHýORDGýKDVýEHHQýGLVFRQQHFWHGý
DQGýLVýEHLQJýIHGýE\ýWKHýE\SDVVýOLQHïý7KHUHýLVýVWLOOýSRZHUýWRýWKHýORJLFïý+LJKýYROWDJHýLVýSUHVHQWýLQý
WKHýXQLWïý7KLVýLVýWKHý§PDLQWHQDQFH¨ýSRVLWLRQýDQGýVKRXOGýRQO\ýEHýXVHGýE\ýWUDLQHGý/LHEHUWý*OREDOý
6HUYLFHVýSHUVRQQHOýZKHQýGLDJQRVLQJýV\VWHPýIDXOWVï

� )LQDOO\ñýLQýWKHýçýRªFORFNýSRVLWLRQýRUýSRLQWLQJýGRZQýWKHýVZLWFKýKDVýVHOHFWHGýWKHýPDQXDOýE\SDVVý
SRVLWLRQýDQGýWKHýXQLWýLVýE\SDVVHGýZLWKýWKHýXWLOLW\ýSURYLGLQJýSRZHUýWRýWKHýORDGïý$OOýIXQFWLRQVýRIý
WKHý836ýDUHýSRZHUHGýRIIýLQFOXGLQJýWKHýORJLFïý7KHý%DWWHU\ýLVýVWLOOýRQïý8VHýWKHýFLUFXLWýEUHDNHUýWRý
WXUQýWKHýEDWWHU\ýRIIï

3.6 System Shutdown

3.6.1 Manual Off

3UHVVLQJýWKHý2))ýEXWWRQýWZLFHýZLOOýUHPRYHýSRZHUýWRýWKHýORDGýE\ýWXUQLQJýRIIýWKHýLQYHUWHUýDQGýRSHQð
LQJýWKHý6WDWLFý7UDQVIHUý6ZLWFKï

:KHQý\RXýWXUQýRIIýWKHý836ýZLWKýWKHý2))ýEXWWRQñýWKHýFRQWUROýORJLFýDQGýEDWWHU\ýFKDUJLQJýDUHýVWLOOý
DFWLYHñýDQGýDXWRðUHVWDUWýLVýGLVDEOHGýXQWLOý\RXýSUHVVýWKHý21ýEXWWRQï

3.6.2 Automatic Off

7KHý836ýLQYHUWHUýZLOOýDXWRPDWLFDOO\ýWXUQýRIIýLIã

ìï 7KHýRYHUORDGýFDSDFLW\ýDQGýGXUDWLRQýDUHýH[FHHGHGñ
ëï %DWWHU\ýFDSDFLW\ýLVýH[KDXVWHGñýRU
êï $QýLQWHUQDOýIDXOWýLVýGHWHFWHGýGXULQJýVHOIýGLDJQRVWLFVï

7KHý836ýZLOOýWUDQVIHUýWRýE\SDVVýLQýFDVHýRIýRYHUORDGýRUýIDXOWï

3.6.3 Remote Emergency Off

(DFKýXQLWýLQFOXGHVýDý7HUPLQDOý%ORFNýLQýWKHýXQLWýWRýHQDEOHý5HPRWHý(PHUJHQF\ý3RZHUý2IIýõ5(32ôý
IURPýDýFXVWRPHUðVXSSOLHGýVZLWFKïý$FWLYDWLQJýWKHýHPHUJHQF\ýRIIýZLOOýWXUQýRIIýWKHýFRQYHUWHUñý
LQYHUWHUýDQGýVWDWLFýVZLWFKï

$ &$87,21
,PSURSHUýRSHUDWLRQýRIýWKHý0DLQWHQDQFHý%\SDVVýVZLWFKýFDQýFDXVHý
WKHýXQLWýWRýVKXWýGRZQïý)ROORZýWKHýLQVWUXFWLRQVýFDUHIXOO\ýDQGý
REVHUYHýDOOýUHTXLUHPHQWVýWRýSDXVHýEHWZHHQýVZLWFKýRSHUDWLRQVï

$ &$87,21
7RýUHWXUQýWKHý0DLQWHQDQFHý%\SDVVýVZLWFKýEDFNýWRýWKHý836ý
SRVLWLRQýIROORZýWKHý&$87,21ýSURFHGXUHýLQýêïëïé ðý0DQXDOý5HVWDUWý
DIWHUý(32ýRUý5(32ï

127(ý
,Iý\RXýSUHVVýWKHý2))ýEXWWRQýDýWKLUGýWLPHñýDýGLVSOD\ýPHVVDJHýZLOOýSURPSWý
\RXýWRýSUHVVýWKHý2))ýEXWWRQýDýIRXUWKýWLPHïý3UHVVLQJýWKHý2))ýEXWWRQýDý
IRXUWKýWLPHýWXUQVýRIIýWKHýEDWWHU\ýFKDUJHUñýFRQWUROýORJLFýUHPDLQVýRQïý
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Figure 26 Control Switch Locations
Operation          49



3.7 User Response to UPS Alarms

,IýWKHý836ýLVýRSHUDWLQJýQRUPDOO\ñýWKHý§1RUPDOý2SHUDWLRQ¨ýVFUHHQýDVýVKRZQýLQý)LJXUH ëêýZLOOý
DSSHDUýRQýWKHý/&'ýGLVSOD\ïý,IýWKHUHýLVýDýV\VWHPýHUURUýRUýSUREOHPýRIýVRPHýW\SHýWKHý836ýZLOOýGLVSOD\ý
RQHýRIýWKHýIROORZLQJýVFUHHQVïý0RVWýRIýWKHVHýVFUHHQVýUHTXHVWýWKDWýWKHýRSHUDWRUý§&KHFNý0HVVDJHV¨ïý
%\ýVFUROOLQJýWKHýPHQXýDVýLQGLFDWHGýWKHýRSHUDWRUýZLOOýGLVSOD\ýWKHýVSHFLILFýDODUPïý6RPHWLPHVýWKHý
DODUPýFDQýEHýIRXQGýLQýWKHý(YHQWý/RJýðý$ODUPý+LVWRU\ïý5HIHUýWRý7DEOH èñýZKHUHýDODUPVýDUHýOLVWHGý
DOSKDEHWLFDOO\ïý7KLVýWDEOHýGLVSOD\VýWKHýDODUPýPHVVDJHVýDQGýRSHUDWRUýFRUUHFWLYHýDFWLRQñýLIýDQ\ïý3HUð
IRUPýWKHýFRUUHFWLYHýDFWLRQýLIýRQHýLVýGHVFULEHGïý3KRQHý/LHEHUWý*OREDOý6HUYLFHVýDWýìðåííðèéêðëêæåýLIý
\RXýUHTXLUHýDVVLVWDQFHï

ï

7KLVýPHVVDJHýZLOOýRQO\ýEHýVHHQýLIýWKHUHýLVýDýWHPSRUDU\ýIDXOWýGXULQJýWKHýVWDUWýXSýVHTXHQFHïý3UHVVý
2QýDQGýUHWU\ýWKHýVWDUWLQJýVHTXHQFHïý,IýWKHýHUURUýSHUVLVWVýFRQWDFWý/LHEHUWý*OREDOý6HUYLFHVï

7KLVýPHVVDJHýLVýDýZDUQLQJýRIýSRWHQWLDOýSUREOHPVñýFKHFNýWKHýDODUPýPHVVDJHVýDQGýIROORZýWKHýDSSURð
SULDWHýDFWLRQVýLQý7DEOH èï

7KHý836ýKDVýJRQHýWRýEDWWHU\ïý7KLVýVFUHHQýLQGLFDWHVýWKHýWLPHýUHPDLQLQJýRQýEDWWHU\ïý6FUROOýWRýWKHý
DODUPýPHVVDJHýWRýGHWHUPLQHýWKHýFDXVHýRIýWKHýWUDQVIHUýWRýEDWWHU\ïý7DNHýDSSURSULDWHýDFWLRQýDVýVXJð
JHVWHGýLQý7DEOH èï

127(
,IýWKHý$ODUPýLVýVRXQGLQJýDQGýWKHýGLVSOD\ýPHVVDJHýLVý§5(3/$&(ý$,5ý
),/7(5¨ñýSUHVVLQJýWKHýDODUPýVLOHQFHýZLOOýVLOHQFHýWKHýDODUPñýKRZHYHUýWRý
UHPRYHýWKHýHUURUýPHVVDJHý\RXýQHHGýWRýUHSODFHýWKHýDLUýILOWHUýLQýWKHýXQLWýDQGý
UHVHWýWKHýZDUQLQJýVFUHHQïý7RýGRýWKLVñýJRýWRýWKHýUHSODFHýDLUýILOWHUýZDUQLQJý
VFUHHQýDQGýSUHVVýWKHýOHIWýDQGýULJKWýDUURZýNH\VýVLPXOWDQHRXVO\ïý$IWHUýêíý
VHFRQGVýWKHýZDUQLQJýVFUHHQýZLOOýFOHDUñýDQGýWKHýILOWHUýZDUQLQJýZLOOýEHýUHVHWïý
7KHýILOWHUýZDUQLQJýLVýVHWýIRUýêýPRQWKVïý,Iý\RXýILQGý\RXUýILOWHUýLVýVWD\LQJý
FOHDQý\RXýFDQýKDYHýWKHý/LHEHUWý*OREDOý6HUYLFHVýSHUVRQQHOýDGMXVWýWKHý
ZDUQLQJýSHULRGïý

Press     ‘ON’ 
to start system

Press --> to check
Configuration

WARNING:

Check Messages -->

UPS ON BATTERY
Time Remaining

Minutes
Check Messages -->
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7KHý836ýKDVýWUDQVIHUUHGýWRýLWVýE\SDVVýVRXUFHïý6FUROOýWRýWKHýDODUPýPHVVDJHõVôýWRýGHWHUPLQHýWKHý
FDXVHýRIýWKHýWUDQVIHUýWRýE\SDVVïý7DNHýDSSURSULDWHýDFWLRQýDVýVXJJHVWHGýLQý7DEOH èï

7KHý836ýV\VWHPýKDVýVXIIHUHGýDýPDMRUýIDXOWýDQGýKDVýVKXWýGRZQïý&DOOý/LHEHUWý*OREDOý6HUYLFHVý
õìðåííðèéêðëêæåôýLPPHGLDWHO\ïý6FUROOýWRýWKHýDODUPýPHVVDJHVýLQýWKHý(YHQWý/RJýDQGýUHFRUGýWKHPïý
7DNHýDSSURSULDWHýDFWLRQýDVýVXJJHVWHGýLQý7DEOH èï

WARNING:
Load on
Bypass

Check Messages -->

SYSTEM SHUTDOWN

Check Messages -->
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Table 5 Alarm Messages

Alarm Message Meaning Corrective Action

Alarm Event The Input contact isolator allows the 
user to define events outside of the 
UPS that will cause an alarm to show 
on the UPS. One of those events has 
occurred.

Scroll through the alarm messages to 
determine which outside alarm has 
occurred. Correct the alarm source 
and the alarm message will clear.

Bad Connection An internal connection between PC 
boards has come loose or is broken.

Contact Liebert Global Services.

Battery Charger Inhibited: 
load above threshold

The input contact isolator option has 
triggered inhibition of the battery 
charger and the load is above the 
threshold selected by the user to 
inhibit battery charging.

This alarm normally comes when the 
unit is being fed by an alternate 
source such as a generator. Battery 
charging has been temporarily 
inhibited to reduce the load on the 
secondary source. If the normal utility 
is supplying the load check the 
programming of the ICI option in the 
User’s Option Manual. If the unit is 
being temporarily supplied by a 
secondary source, try to reduce the 
load below that sources capacity so 
the system can resume charging. 
Contact Liebert Global Services if 
you have questions or problems. 

Battery Test Failed The battery test has detected a weak 
battery.

If there is no charger alarm, then the 
battery has either weak cells or loose 
connections. Contact Liebert Global 
Services for battery service.

Battery Voltage Unstable A battery cell(s) is not functioning 
properly or battery system wiring is 
loose.

Contact Liebert Global Services for 
battery service.

Bypass Out-of-Sync Bypass input is not stable. UPS 
inverter output is not synchronized 
with the input power. Automatic 
transfers to bypass are prohibited. 
This is usually a temporary condition. 

If the problem does not correct itself 
in 15 minutes contact Liebert Global 
Services. Check utility source.

Bypass Overload An overload condition has exceeded 
the capacity of the bypass. If not 
corrected a fuse will blow resulting in 
a system shutdown.

Correct the overload condition. Call 
Liebert Global Services if the 
condition persists.

Bypass Power Supply Failure Control power is outside the 
acceptable limits. Bypass is not 
available.

Contact Liebert Global Services.

Bypass SCR Short The system has sensed unexpected 
input voltage. The UPS will transfer 
to bypass.

Contact Liebert Global Services.

Bypass Sensing Failure Unit will transfer to bypass due to an 
internal sensing failure.

Contact Liebert Global Services.

Bypass Voltage 
Out of Tolerance

Incorrect Bypass
Input Frequency

Input power voltage or frequency is 
outside of the specified tolerance. 
Automatic transfers to bypass are 
prohibited except in the case of 
inverter failure.

In this condition a manual transfer to 
bypass is not recommended because 
it will be a momentarily interrupted 
transfer.

Can’t Execute Battery Test: 
Not Recharged

The battery has discharged too 
recently (within 72 hours of the 
scheduled test time).

No corrective action is required. The 
next scheduled battery test will be 
performed.
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Charger Battery Voltage High

Charger Battery Voltage Low

The DC voltage of the battery 
charger is outside the specified limits 
and the charger has been turned off. 
The charger will automatically restart 
when the DC bus voltage returns to 
within tolerance.

Make sure battery breaker is closed. 
Contact Liebert Global Services if 
this condition persists for more than 
15 minutes.

Charger Fuse Blown The battery circuit breaker is open or 
the battery charger fuse has been 
blown. The charger is no longer 
charging the batteries.

Check the battery circuit breaker. If 
the breaker is open, try to reset. If the 
breaker will not reset or is not open, 
Contact Liebert Global Services.

Charger Hardware Shutdown Malfunction in the battery charger 
section. If this condition persists 
without service, the batteries can be 
discharged.

Contact Liebert Global Services.

Dial Out Attempt Failed If the unit is equipped with an internal 
modem, it attempted to dial out due 
to an event or command on the 
modem connected to the UPS. The 
attempt was unsuccessful after 3 
tries.

Check the phone number 
programmed into the modem. Check 
the receiving modem. Check the 
modem operation.

Excessive Retransfers 
Attempted

Several automatic retransfer 
attempts (20 attempts during 15 
minutes or less) have been made to 
retransfer the load from bypass (if 
available) back to the UPS. The UPS 
has not been able to consistently 
sustain the load, because of an 
overload condition or an inverter 
failure. The load will remain on 
bypass.

Check other messages for inverter 
failure. Determine cause of the 
overload and reduce the load. If the 
problem cannot be corrected, call 
Liebert Global Services.

Emergency off. Recycle input 
to restart.

The UPS has been shut down from 
an external contact (REPO) or the 
front panel EPO switch.

Perform a UPS start-up procedure 
when the conditions causing the 
external shutdown have been 
corrected. See 3.2.3 - Manual 
Restart after Low Battery 
Shutdown.

Fault Transferred to Bypass The unit transferred to bypass due to 
a fault or overload in the system. This 
alarm accompanies the other alarms 
that caused the fault.

Review other alarms. Remove 
condition-causing fault if possible 
(e.g., reduce overload). Call Liebert 
Global Services if fault cannot be 
cleared.

Ground Fault detected 
on DC bus.

There is a ground fault in the battery 
cabinet or battery wiring.

Contact Liebert Global Services 
immediately.

Input Voltage Out-of-
Tolerance

The line to line voltage of the input 
power is outside the acceptable 
range. In this situation, if the voltage 
is low the battery will supply power to 
the critical load through the UPS.

If this condition persists the battery 
will eventually completely discharge. 
Check your electrical wiring. Check 
with your utility.

Inverter Fuse Blown The inverter fuse has opened 
indicating a failure in the inverter 
section of the UPS. The unit will 
transfer the load to Bypass.

Contact Liebert Global Services 
immediately.

Inverter Neutral SCR Open On units equipped with the isolated 
neutral option, the SCR has failed.

Contact Liebert Global Services.

Inverter Startup Overvolt The inverter bus is too high during 
the walk-in period. Possible fault on 
the PFC.

Contact Liebert Global Services.

Table 5 Alarm Messages (continued)

Alarm Message Meaning Corrective Action
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LAN Interface Shutdown 
Initiated

This alarm indicates the LAN is being 
shut down for a programmed action 
due to the activation of one or more 
alarms.

This should activate the automatic 
shutdown sequence programmed 
into your LAN operating system.

Load on Manual Bypass The Maintenance Bypass switch is in 
the Maintenance position.

When the maintenance activity has 
been completed, return the unit to 
normal operation.

Logic Error Automatic diagnostic testing has 
detected a failure (of hardware or 
software) in the UPS internal control 
system. A second message may 
indicate internal test or software 
time-out. The load has been 
automatically transferred to bypass.

Record the alarm condition and 
contact Liebert Global Services.

Low Battery Shutdown Battery has discharged to the 
minimum allowable voltage. If the 
bypass is available the unit will 
transfer to bypass. If the bypass is 
not available, the UPS is shut down. 
No power is being supplied to the 
critical load.

When the battery has recharged and 
if there is not fault, the unit will 
retransfer from bypass. If bypass 
was not available, when input power 
becomes available, perform a UPS 
start-up procedure. Unit will start-up 
by itself if auto-restart is enabled.

Low Battery Warning Issued The battery voltage measurement 
has reached the user-programmed 
warning value. The unit will shut 
down at the specified time if input 
power is not restored.

User should take appropriate 
measures to insure an orderly 
shutdown of the system. If the user 
has set the warning level above 2 
minutes, you may also take action to 
shed load and increase battery time 
to complete discharge.

Manual Off Activated
(Alarm History Only)

The UPS has been shut down 
remotely through the RS-232 
interface or through the advanced 
configuration menu.

To restart the UPS follow the 
procedures in 3.0 - Operation.

Manual On Activated
(Alarm History Only)

The UPS has been turned on 
remotely through the RS-232 
interface or through the advanced 
configuration menu.

This is an information alarm only. 
Make sure it is OK that the UPS is 
energized.

Manual Transfer-to-Bypass 
Activated
(Alarm History only)

The UPS has been transferred to 
bypass remotely through the RS-232 
interface or through the advanced 
configuration menu. The UPS stays 
on Bypass until the retransfer is 
activated and all required conditions 
for retransfer are satisfied. 

Determine why the UPS was 
transferred to bypass. Clear the fault 
or problem and retransfer to normal 
operation. If the problem cannot be 
corrected, contact Liebert Global 
Services.

Memory Failure ROM or 
Memory Failure RAM

The microprocessor has failed a self 
diagnostic test during the start-up 
process. Start up will not be allowed.

Contact Liebert Global Services.

Neutral SCR Short On units equipped with the isolated 
neutral option, the SCR that transfers 
the neutral has failed short.

Contact Liebert Global Services.

Non Volatile Ram U88 
Corrupted

Non Volatile ram has a long life 
(10 year) back up battery, either the 
battery is near end or life or the 
memory has been corrupted.

Contact Liebert Global Services.

Non Volatile Ram U88 Failed Non Volatile ram back up battery has 
reached end of life or the Main 
control board memory has had a 
failure.

Contact Liebert Global Services.

Table 5 Alarm Messages (continued)
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Output Overload The units total output power (the sum 
of all three phases) has exceeded 
the overload capacity of the unit. The 
load will be automatically transferred 
to bypass (if available).

Determine cause of the overload and 
reduce the load.

Output Undervoltage
Output Overvoltage
Overload Phase A
Overload Phase B
Overload Phase C

UPS output voltage or current is not 
within the acceptable range. The 
load has been automatically 
transferred to bypass (if available). 
An automatic retransfer will be 
attempted when the output voltage 
and current are within tolerance.

Contact Liebert Global Services if the 
UPS is not able to correct any one of 
these conditions.

PFC Bus Voltage High
PFC Bus Voltage Low
PFC Hardware Shutdown

The inverter bus voltage is either 
high or low or exceeded acceptable 
limits. The unit will transfer to bypass.

Contact Liebert Global Services.

Site Wiring Error Warning Alarm: The power 
conductors are not wired to the UPS 
input in the desired sequence.

Disconnect power from the UPS 
input and correct the wiring. Wiring 
should be verified or corrected by a 
qualified electrician.

System shutdown impending 
due to over-temperature

The input filter may be clogged or 1 
or more cooling fans may have failed 
and the internal temperatures are 
approaching the automatic shutdown 
level.

Check input air filter. Reduce the 
system load as much as possible. 
Contact Liebert Global Services. 

System shutdown due to 
internal over-temperature

The UPS system has shut down and 
transferred to Bypass as a result of a 
clogged input filter or failure of 1 or 
more fans.

Contact Liebert Global Services.

Temporary Overload The output waveform is distorted. If 
available, the UPS will transfer to 
bypass until the waveform distortion 
is corrected.

Normally the condition will correct 
itself. If the unit has not corrected this 
condition within 30 minutes, contact 
Liebert Global Services.

UPS Overtemp System shutdown impending due to 
over-temperature. 
This is a two-stage alarm. The same 
message will occur if the system has 
reached over-temp and has 
transferred to bypass as a result of 
the over-temp condition.
Other alarms will signal the transfer 
to bypass.

An over-temperature condition is 
present in the UPS cabinet. The UPS 
will automatically transfer to bypass if 
the over-temperature continues.
Determine the cause of the condition 
and correct it if possible. Check for 
restricted air flow or fan failure.

UPS Shutdown The UPS has detected a fault and 
has shut down, resulting in loss of 
power to the critical load.

Review and record alarm messages. 
Contact Liebert Global Services.

Liebert Global Services 1-800-543-2378

Table 5 Alarm Messages (continued)
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4.0 FEATURES & OPTIONS

4.1 Introduction

7KHý836WDWLRQ�ý6êýRIIHUVýDýQXPEHUýRIýIHDWXUHVýDQGýRSWLRQVýWKDWýDUHýVWDQGDUGýRUýFDQýEHýRSWLRQDOO\ý
LQVWDOOHGýLQýWKHý836WDWLRQý6êïý6RPHýRSWLRQVýDUHýDýSDUWýRIýWKHýEDVLFýGHVLJQýRIýWKHý836WDWLRQý6êýDQGý
PXVWýEHýLQVWDOOHGýLQýWKHýIDFWRU\ïý2WKHUýRSWLRQVýDQGýIHDWXUHVýDUHýILHOGýLQVWDOODEOHýDQGýFDQýEHý
LQVWDOOHGýE\ý/LHEHUWý*OREDOý6HUYLFHVýRQFHýWKHýHTXLSPHQWýLVýRQðVLWHñýRUýDWýDýODWHUýGDWHïý,Iý\RXUý6êýLVý
GHOLYHUHGýZLWKýRSWLRQVýLQVWDOOHGñýRUýLIýRSWLRQVýDUHýRUGHUHGýIRUýILHOGýLQVWDOODWLRQý\RXýZLOOýUHFHLYHýWKHý
836WDWLRQý6êý2SWLRQVý8VHUªVý0DQXDOñýGRFXPHQWý6/ðëéäêëïý7KLVýGRFXPHQWýFRQWDLQVýGHWDLOHGý
LQVWUXFWLRQVýIRUýWKHýLQVWDOODWLRQýDQGýRSHUDWLRQýRIýDOOýRSWLRQVïý

7KHý836WDWLRQý6êýFDELQHWýFRQWDLQVýDQýRSWLRQýVORWýDUHDýEHKLQGýWKHýIURQWýSDQHOýDQGýEHKLQGýWKHý/&'ý
GLVSOD\î&RQWUROý%RDUGïý)HDWXUHVýDQGý2SWLRQVýORFDWHGýLQýWKLVýDUHDýVKRXOGýRQO\ýEHýLQVWDOOHGýE\ý/LHð
EHUWý*OREDOý6HUYLFHVýSHUVRQQHOïý7KHý836WDWLRQý6êýKDVýèý2SWLRQý6ORWVýDYDLODEOHýWKDWýFDQýVXSSRUWý
FRPELQDWLRQVýRIýWKHýIROORZLQJýRSWLRQVïý6RPHýOLPLWDWLRQVýH[LVWñýVRýFRQWDFWýDý6DOHVý5HSUHVHQWDWLYHýRUý
IDFWRU\ýLIý\RXýZLVKýWRýLQVWDOOýDýODUJHýVHOHFWLRQýRIýRSWLRQVïý)HDWXUHVýDQGý2SWLRQVýDYDLODEOHýIRUýWKHý
836WDWLRQý6êý836ýLQFOXGHã

4.2 RS-232 Communication Feature

7KHý836WDWLRQý6êýFRPHVýVWDQGDUGýZLWKýDQý56ðëêëýFRPPXQLFDWLRQýSRUWïý$OOýLQIRUPDWLRQýDQGýIXQFð
WLRQVýDFFHVVLEOHýWKURXJKýWKHýFRQWUROýSDQHOýDUHýDOVRýDFFHVVLEOHýE\ýDýWHUPLQDOñýKRVWýFRPSXWHUñýRUý
PRGHPýõRSWLRQDOôýWKURXJKýWKHý56ðëêëýSRUWïý$ýWHUPLQDOýRUýFRPSXWHUýFDQýEHýFRQQHFWHGýWRýWKHý56ð
ëêëýSRUWýGLUHFWO\ýRUýWKURXJKýDýPRGHPýFRQQHFWLRQïý7KHý836ýFDQýGLDOýRXWýWRýDýVHOHFWHGýSKRQHýQXPð
EHUýWRýUHSRUWýDODUPýFRQGLWLRQVýRUýZLOOýFRQQHFWýZKHQýFDOOHGýIURPýDýUHPRWHýWHUPLQDOï

7KHýWHUPLQDOýZLOOýGLVSOD\ýDýUHSUHVHQWDWLRQýRIýWKHý/&'ýGLVSOD\ýVFUHHQïý7KHý836ýZLOOýUHVSRQGýWRýWKHý
OHIWýDUURZñýULJKWýDUURZñýHQWHUñýDQGýHVFDSHýNH\VýRQýWKHýNH\ERDUGýMXVWýOLNHýLWýZRXOGýIURPýWKHý836ý
FRQWUROýSDQHOïý<RXýFDQýUHPRWHO\ýYLHZý836ýPHWHUVýDQGýDODUPýKLVWRU\ñýFKDQJHýFRQILJXUDWLRQýVHWð
WLQJVñýDQGýDFWLYDWHýUHPRWHýVWDUWýDQGýVWRSï

7KHý'%ëèýFRQQHFWRUýORFDWHGýRQýWKHýXSSHUýULJKWýLQQHUýEXONKHDGñýEHKLQGýWKHýFRQWUROýERDUGñýDOVRýSURð
YLGHVýWKHýIROORZLQJýQRUPDOO\ýRSHQýõ12ôýFRQWDFWVã

� 836ýRXWSXWýDYDLODEOH
� %DWWHU\ýGLVFKDUJLQJ
� /RZýEDWWHU\ýUHVHUYH
� %\SDVVýDFWLYH

Terminal Operation

&RQQHFWýDQý$16,ýWHUPLQDOýõRUýDýFRPSXWHUýZLWKýDýFRPPXQLFDWLRQVýSURJUDPôýWRýWKHý836ýGLUHFWO\ýRUý
WKURXJKýDýPRGHPýõRSWLRQDOôýFRQQHFWLRQïý5HIHUýWRý)LJXUH ëæýIRUýFRQQHFWLRQýGHWDLOVï

6HWýXSýWKHýFRPSXWHUýWHUPLQDOýDVýIROORZVã

� %DXGýUDWHãýëéíí
� 'DWDýELWVãýå
� 6WRSýELWVãýì
� 3DULW\ãýQRQH
� )XOOýGXSOH[

7KHý56ðëêëýLQWHUIDFHýFDQýRSHUDWHýLQýWKHýWHUPLQDOýPRGHýWKDWýVKRZVýWKHý/&'ýGLVSOD\ýRQýWKHýVFUHHQñý
RUýWKHý(63ýPRGHýWKDWýLVýXVHGýRQO\ýE\ýTXDOLILHGýVHUYLFHýSHUVRQQHOïý7RýXVHýWKHýWHUPLQDOýPRGHñýMXVWý
SUHVVýWKHýVSDFHýEDUïý7KHýFRQWHQWVýRIýWKHý/&'ýGLVSOD\ýZLOOýDSSHDUýRQýWKHýVFUHHQýDQGý\RXýFDQýWKHQý
XVHýWKHýOHIWýDUURZñýULJKWýDUURZñýHQWHUñýDQGýHVFDSHýNH\VýRQýWKHýWHUPLQDOñýMXVWýDVýLIýWKH\ýZHUHýWKHý
NH\SDGýRQýWKHý836ïý,IýXVLQJý:LQGRZVýêïìý\RXýPD\ýKDYHýWRýXVHýWKHýáý!ýNH\VýIRUýULJKWýDQGýOHIWý
DUURZïý,IýWKHý/&'ýGLVSOD\ýGRHVýQRWýDSSHDUñýWKHý56ðëêëýFKDQQHOýFRXOGýEHýLQýWKHý(63ýPRGHïý9HULI\ý
WKDWýDýPRGHPýFRQQHFWLRQýKDVýEHHQýPDGHýõLIýUHTXLUHGôýWKHQýW\SHý(;,7ïý7KLVýZLOOýUHWXUQýWKHý56ðëêëý
WRýWKHýWHUPLQDOýPRGHï
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7KHý836ýZLOOýUHVSRQGýWRýUHTXHVWVýVXFKýDVýYLHZLQJý836ýPHWHUVýRUýDODUPýKLVWRU\ïý6RPHýFRQILJXUDð
WLRQýVHOHFWLRQVýõRWKHUýWKDQýYROWDJHýRUýIUHTXHQF\ôýFDQýEHýFKDQJHGýZKLOHýWKHýXQLWýLVýRSHUDWLQJïý<RXý
FDQýXVHýWKHýFRQILJXUDWLRQýVFUHHQVý836ý21õìôî2))õíôýWRýUHPRWHO\ýWXUQýWKHý836ý2QýRUý2IIï

Cables

7RýDVVHPEOHýDýFXVWRPHUðVXSSOLHGýFDEOHñýUHIHUýWRýWKHýIROORZLQJýLQVWUXFWLRQVýDQGý)LJXUH ëæï

� )RUýDýPRGHPýFDEOHýPDNHýFRQQHFWLRQVýWRýSLQVýëñýêñýæñýåñýDQGýëíïý3LQýëýRQýRQHýHQGýVKRXOGýEHýFRQð
QHFWHGýWRýSLQýêýRQýWKHýRWKHUýHQGýõWKLVýDSSOLHVýWRýWZRýZLUHVôïý$OOýRWKHUýFRQQHFWLRQVýDUHýVWUDLJKWý
WKURXJKï

� )RUýDýWHUPLQDOýFDEOHýõGLUHFWýFRQQHFWLRQñýQRýPRGHPôýPDNHýFRQQHFWLRQVýWRýSLQVýëñýêñýDQGýæïý$OOý
FRQQHFWLRQVýDUHýVWUDLJKWýWKURXJKï

4.3 Factory Installed Options

õ)DFWRU\ýLQVWDOOHGýRSWLRQVýGRýQRWýUHTXLUHýDQýRSWLRQýVORWïô

� 'XDOý,QSXW
� êøý,QSXWý&XUUHQWý7+'
� ,VRODWHGý1HXWUDO
� 0DLQWHQDQFHý%\SDVVý
� 2XWSXWý'LVWULEXWLRQý3DQHOý%RDUG
� %DWWHU\ý&DELQHWVï

4.3.1 Dual Input

7KHýGXDOýLQSXWýRSWLRQýSURYLGHVýDQýDGGLWLRQDOýVHWýRIýWHUPLQDOýEORFNVýDQGýWKHýDSSURSULDWHýLQWHUQDOý
FRQQHFWLRQVýWRýDOORZýWKHýE\SDVVýVRXUFHýWRýEHýVXSSOLHGýIURPýDýGLIIHUHQWýVRXUFHýRWKHUýWKDQýWKHý836ý
VRXUFHïý'XDOýLQSXWýRUýDQýRSWLRQDOýLQSXWýWUDQVIRUPHUýLVýUHTXLUHGýLIýWKHýLQSXWýYROWDJHýGRHVýQRWý
PDWFKýWKHýRXWSXWýYROWDJHïý)RUýH[DPSOHñýLIýWKHýLQSXWýWRýWKHý836ýLVýéåí9ýDQGýWKHýRXWSXWýWRýWKHýORDGý
LVýëíå9ñýWKHýE\SDVVýOLQHýPXVWýEHýVXSSOLHGýZLWKýDýëíå9ýVRXUFHýE\ýFRQQHFWLQJýWKHýE\SDVVýYLDýWKHý
GXDOýLQSXWýRSWLRQñýRUýE\ýXVLQJýDQýRSWLRQDOýLQSXWýWUDQVIRUPHUï

4.3.2 3% Input Current THD

7KLVýRSWLRQýLVýDýEDVLFýSDUWýRIýWKHý836WDWLRQý6êýGHVLJQïý,WýPXVWýEHýIDFWRU\ýLQVWDOOHGýDQGýPD\ýQRWýEHý
DGGHGýLQýWKHýILHOGïý

7KHýHQKDQFHGý7+'ýõWRWDOýKDUPRQLFýGLVWRUWLRQôýSHUIRUPDQFHýLVýDFKLHYHGýE\ýDGGLQJýG\QDPLFýSRZHUý
IDFWRUýFRUUHFWLRQýFLUFXLWU\ýWRýWKHý836WDWLRQý6êï

4.3.3 Isolated Neutral 

,QýWKHýVWDQGDUGýXQLWýFRQILJXUDWLRQýWKHýQHXWUDOýSDVVHVýWKURXJKýWKHýXQLWýIURPýWKHýLQSXWýXWLOLW\ýWRý
WKHýORDGïý:LWKýWKHýDGGLWLRQýRIýWKLVýRSWLRQñýQHXWUDOýLVýHOHFWULFDOO\ýLVRODWHGýIURPýLQSXWýWRýRXWSXWý
ZKLOHýWKHýXQLWýLVýLQýLWVýQRUPDOý836ýPRGHïý2QO\ýLQýE\SDVVýLVýWKHýXWLOLW\ýQHXWUDOýFRQQHFWHGýGLUHFWO\ý
WRýWKHýRXWSXWýQHXWUDOïý7KLVýRSWLRQýLVýDýEDVLFýSDUWýRIýWKHý836WDWLRQý6êýGHVLJQïý,WýPXVWýEHýIDFWRU\ý
LQVWDOOHGýDQGýPD\ýQRWýEHýDGGHGýLQýWKHýILHOGï

4.3.4 Transformer Cabinet

$XWRðWUDQVIRUPHUVýRUýLVRODWLRQýWUDQVIRUPHUVýDUHýDYDLODEOHýWRýSURYLGHýVWHSðGRZQýDQGîRUýVWHSðXSýDVý
QHHGHGýIRUýWKHý836ýWRýRSHUDWHýDWýQRPLQDOýYROWDJHVýIURPýêåí9ýXSýWRýçíí9ïý)RUýH[DPSOHñýDQýLQSXWý
WUDQVIRUPHUýFDQýEHýXVHGýWRýVWHSðGRZQýLQSXWýYROWDJHýVRýWKHý836ýFDQýSURYLGHýëíå9ýRXWSXWýZKHQý
RQO\ýêåí9ýWRýçíí9ýLQSXWýLVýDYDLODEOHïý$ýìëðLQFKýZLGHýFDELQHWýDWWDFKHVýWRýWKHý836ýDQGýFRQWDLQVýRQHý
RUýWZRýDXWRWUDQVIRUPHUVñýDVýUHTXLUHGïý(DFKýWUDQVIRUPHUýLVýSURWHFWHGýE\ýDýFLUFXLWýEUHDNHUýPRXQWHGý
LQýWKHýFDELQHWýDQGýLVýZLUHGýE\ýWKHýIDFWRU\ýEHIRUHýVKLSPHQWï

éåíý9ROWýVRXUFHVýZLWKýêýKRWVýDQGýDýJURXQGýõQRýQHXWUDOôýUHTXLUHýWKHýLVRODWLRQýWUDQVIRUPHUýRSWLRQýWRý
SURYLGHýWKHýV\VWHPýQHXWUDOïý)LYHðZLUHýVRXUFHýYROWDJHVýõêýKRWñýQHXWUDOñýJURXQGôýFDQýXVHýWKHýDXWRý
WUDQVIRUPHUýYHUVLRQïý
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4.3.5 Output Distribution Panel

7KLVýIDFWRU\ýLQVWDOOHGýRSWLRQýDGGVýDýéëðSROHý3DQHOERDUGýWRýWKHýULJKWýKDQGýVLGHýRIýWKHý836WDWLRQý6êý
FDELQHWïý7KHý3DQHOERDUGýLVýPRXQWHGýZLWKLQýWKHýIUDPHýRIýWKHý6êýFDELQHWýDQGýDGGVýQRýDGGLWLRQDOý
ZLGWKýWRýWKHýXQLWïý$ýPDLQýFLUFXLWýEUHDNHUýLVýSURYLGHGýZLWKýHDFKý3DQHOERDUGïý3RZHUýZLULQJýIURPýWKHý
836ýWRýWKHý3DQHOERDUGýLVýLQFOXGHGýZLWKýWKHýRSWLRQýDQGýLVýLQVWDOOHGýDWýWKHýIDFWRU\ïý%UDQFKýFLUFXLWý
EUHDNHUVýDQGýRXWSXWýGLVWULEXWLRQýFDEOHVýõERWWRPýHQWU\ôýDUHýILHOGýLQVWDOOHGýE\ýRWKHUVïý$FFHVVýFOHDUð
DQFHýRIýWKUHHýõêôýIHHWýLVýUHTXLUHGýRQýWKHýULJKWýVLGHýRIýWKHýFDELQHWïý)RUýLQVWDOODWLRQýDQGýZLULQJý
GHWDLOVýUHIHUýWRý)LJXUH ëåï

4.3.6 Battery Cabinets

$ýQXPEHUýRIýGLIIHUHQWýEDWWHU\ýFDELQHWýRSWLRQVýDUHýDYDLODEOHýZLWKýWKHý836WDWLRQý6êïý)RUýVLWHýSODQð
QLQJýLQIRUPDWLRQýUHIHUýWRý7DEOH ìïý)DFWRU\ðVXSSOLHGýEDWWHU\ýFDELQHWVýFRPHýDOUHDG\ýLQVWDOOHGýZLWKý
836WDWLRQý6êï

4.4 Field Installable Options

)LHOGðLQVWDOODEOHýRSWLRQVñýZKHQýRUGHUHGñýFRPHýFRPSOHWHýZLWKýLQVWDOODWLRQýDQGýXVHUýLQVWUXFWLRQVýIRUý
WKHýRSWLRQïýõ)LHOGýLQVWDOODEOHýRSWLRQVýZKLFKýUHTXLUHýDQýRSWLRQýVORWýDUHýLGHQWLILHGýZLWKýDýúýLQýWKHýIROð
ORZLQJýWH[Wôã

� %DWWHU\ý&DELQHWV
� &RPPXQLFDWLRQý2SWLRQV

� 6LWH1HW�ýìý6KXWGRZQý,QWHUIDFHý.LWV
� 6LWH1HW�ý6103ý1HWZRUNý&RPPXQLFDWLRQý%RDUGýõ(WKHUQHWýRUý7RNHQý5LQJýRUýERWKôýõúô
� ,QWHUQDOý0RGHPýõúô

� 3URJUDPPDEOHý5HOD\Vñýëý%RDUGVñýåýUHOD\VýHDFKïýõ(DFKýUHOD\ýERDUGñýPD[ïýëñýUHTXLUHVýDQýRSWLRQý
VORWôýõúô

� åðFKDQQHOý,QSXWý&RQWDFWý,VRODWRUýõúô
� 'HOD\HGý%DWWHU\ý5HFKDUJHýõúô
� '&ý*URXQGý)DXOWýõúô
� 5HPRWHý$ODUPý3DQHOýõ$OVRýUHTXLUHVýRQHýSURJUDPPDEOHýUHOD\ýRSWLRQñýWRWDOýRIýRQHýVORWôýõúô
� )ORRUý$QFKRUV
� 2SWLRQDOý3RZHUý6XSSO\ýõúôï

&RQWDFWý\RXUý/LHEHUWý836ýVXSSOLHUýIRUýDYDLODELOLW\ýDQGýRUGHULQJýLQIRUPDWLRQï

7KLVýVHFWLRQýSURYLGHVýLQIRUPDWLRQýIRUýVRPHý836ýIHDWXUHVýDQGýRSWLRQVïý:KHUHýQHFHVVDU\ñýWKHý
RSWLRQýNLWVýZLOOýLQFOXGHýDGGLWLRQDOýLQVWUXFWLRQVï

4.4.1 External Battery Cabinets

7KHý836WDWLRQý6êýKDVýDYDLODEOHýDýVHOHFWLRQýRIýEDWWHU\ýFDELQHWVýZKLFKýFRPHýIDFWRU\ýLQVWDOOHGïý7KHý
836WDWLRQý6êýFDQýDOVRýEHýRUGHUHGýZLWKRXWýDýEDWWHU\ýFDELQHWýDWWDFKHGïý2WKHUýVWDQGðDORQHý/LHEHUWý
EDWWHU\ýFDELQHWVýPD\ýEHýVXSSOLHGýRUýEDWWHU\ýFDELQHWVýVXSSOLHGýE\ýRWKHUVýFDQýEHýXWLOL]HGïý7KHýVHOHFð
WLRQýRIýSURSHUýEDWWHULHVñýFDELQHWVñýFLUFXLWýEUHDNHUVýDQGýFRQQHFWLRQVýLVýH[WUHPHO\ýLPSRUWDQWýIRUýWKHý
SURSHUýRSHUDWLRQýRIý\RXUý836ïý'RýQRWýDWWHPSWýWRýLQVWDOOýH[WHUQDOýEDWWHULHVýZLWKRXWýFKHFNLQJýZLWKý
Dý/LHEHUWý6DOHVý5HSUHVHQWDWLYHýRUýIDFWRU\ýIRUýSURSHUýEDWWHU\ýVL]LQJïý'RýQRWýDWWHPSWýWRýVWDUWýXSýDý
V\VWHPýZLWKýDQýH[WHUQDOýEDWWHU\ýZLWKRXWý/LHEHUWý*OREDOý6HUYLFHVýFKHFNLQJýWKHýV\VWHPýIRUýSURSHUý
FRQQHFWLRQýDQGýLQVWDOODWLRQï

,QWHJUDOý836WDWLRQý6êýEDWWHULHVýFRPHýHTXLSSHGýZLWKýDýWHPSHUDWXUHýVHQVRUýIRUýXVHýE\ýWKHýV\VWHPVý
WHPSHUDWXUHýFRPSHQVDWLQJýFKDUJLQJýSURJUDPïý5HPRWHO\ýORFDWHGýEDWWHULHVýGRýQRWýKDYHýWKLVýVHQVRUý
LQVWDOOHGýRUýDWWDFKHGïý,QýWKLVýFDVHýWKHýWHPSHUDWXUHýFRPSHQVDWLRQýLVýGLVDEOHGýDQGýWKHý836ýZLOOý
FKDUJHýWKHýEDWWHU\ýDVýLIýLWýZHUHýDWýDQýDPELHQWýWHPSHUDWXUHýRIýëèýGHJUHHVý&ïý,Iý\RXUýSUHYDLOLQJý
DPELHQWýWHPSHUDWXUHýLVýVLJQLILFDQWO\ýGLIIHUHQWýWKDWýWKLVýWHPSHUDWXUHñýFRQWDFWý/LHEHUWý*OREDOý6HUð
YLFHVñýDQGýWKH\ýFDQýDGMXVWý\RXUýWHPSHUDWXUHýFRPSHQVDWHGýFKDUJHýUDWHï
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4.4.2 Communication Options

7KHý56ðëêëý,QWHUIDFHýLVýEXLOWýLQWRýHYHU\ý836WDWLRQý6êïý2WKHUýFRPPXQLFDWLRQýLQWHUIDFHVýDUHýSURð
YLGHGýE\ýRSWLRQDOýSULQWHGýFLUFXLWýERDUGVýWKDWýDUHýLQVWDOOHGýLQýWKHýRSWLRQýVORWýDUHDýRIýWKHý6êýFDELQHWïý
7KHý56ðëêëýRSWLRQýWHUPLQDWHVýLQýDý'%ëèýFRQQHFWRUýWKDWýVXSSRUWVýDOOýDYDLODEOHýFRPPXQLFDWLRQý
PRGHVïý6HHý)LJXUH ëæï

SiteNet ® 1 Shutdown Interface Kits

(DFKýRSWLRQýNLWýLQFOXGHVýDýìèðIRRWýFRPPXQLFDWLRQýFDEOHýZLWKýFRQQHFWRUVñýQHFHVVDU\ýVRIWZDUHýIRUý
FRPSXWHUýLQWHUIDFHýWRýWKHý836ñýDQGýVHSDUDWHýLQVWUXFWLRQVýIRUýLQVWDOODWLRQýDQGýRSHUDWLRQïý$ýSRZHUý
IDLOXUHýZLOOýLQLWLDWHýDýSUHðSURJUDPPHGýWLPHUïý7KHQýWKHýVRIWZDUHýSHUIRUPVýDQýDXWRPDWLFýXQDWð
WHQGHGýRUGHUO\ýVKXWGRZQïý,IýWKHý836ýUHDFKHVýDýORZýEDWWHU\ýFRQGLWLRQñýWKHýVRIWZDUHýRYHUULGHVýWKHý
WLPHUýDQGýSHUIRUPVýDQýRUGHUO\ýVKXWGRZQïý7KHýVRIWZDUHýUXQVýDVýDýEDFNJURXQGýWDVNýRQýWKHýFRPð
SXWHUýZKLOHýPRQLWRULQJýWKHý836ïý

SiteNet ® SNMP (Simple Network Management Protocol)

7KLVýRSWLRQýLQFOXGHVýDýVHSDUDWHýLQWHUIDFHýERDUGýDQGýVRIWZDUHýUHTXLUHGýWRýFRPPXQLFDWHý836ýSHUð
IRUPDQFHýWRýDýQHWZRUNýPDQDJHPHQWýV\VWHPï

Internal Modem
ìï 836ýZLOOýGLDOýRXWýDQGýQRWLI\ýHLWKHUýDýFXVWRPHUýWHUPLQDOýRUýDýSRFNHWýSDJHUýZKHQýWKHýORDGýLVýLQý

GDQJHUýõLïHïñýE\SDVVñýRQýEDWWHU\ñýHWFïôï
:KHQýFDOOLQJýDýWHUPLQDOã
� 836ýZLOOýGLVSOD\ýDýOLVWýRIýDODUPVýSUHVHQWýRQýWKHýUHPRWHýWHUPLQDOýVFUHHQï
� &XVWRPHUýFDQýSURJUDPýDýVLWHý,'ýVWULQJýWKDWýZLOOýEHýGLVSOD\HGýRQýWKHýUHPRWHýWHUPLQDOýLQý
DGGLWLRQï

� &XVWRPHUýFDQýSUHVVýDýNH\ýRQýWKHýWHUPLQDOýEHIRUHýRUýDIWHUýWKHýDODUPVýDUHýGLVSOD\HGýWRýHQWHUý
UHPRWHýSDQHOýPRGHï

:KHQýFDOOLQJýDýSDJHUã
� &XVWRPHUýFDQýSURJUDPýERWKýWKHýSDJHUýWHOHSKRQHýQXPEHUýDQGýXSýWRýìçýGLJLWVýWKDWýZLOOýEHý
WUDQVPLWWHGýWRýWKHýSDJHUýZKHQýWKHý836ýGLDOVýRXWï

� &XVWRPHUýKDVýWKHýRSWLRQýWRýKDYHýWKHý836ýLVVXHýDQýDODUPýFRGHýWRýWKHýSDJHUýWKDWýLGHQWLILHVý
WKHýFODVVýRIýHYHQWýRFFXUULQJýõLïHïñýORZýEDWWHU\ñýRQýEDWWHU\ñýRQýE\SDVVñýORDGýVKXWGRZQñýHWFïôï
7KLVýFRGHýFDQýEHýLVVXHGýLQýOLHXýRIý25ýLQýDGGLWLRQýWRýDýXVHUýSURJUDPPDEOHýVWULQJýRIýXSýWRý
ìè GLJLWVï

ëï 7KHý836ýVXSSRUWVýGLDOLQJýXSýWRýëýWHOHSKRQHýQXPEHUVñýZKLFKýFDQýEHýDQ\ýFRPELQDWLRQýRIýSDJHUý
RUýPRGHPïý8VHUýFDQýVHOHFWýZKHWKHUýWRã
� $OZD\VýFDOOýERWKýQXPEHUVï
� 2QO\ýFDOOýWKHýVHFRQGýQXPEHUýLIýFDOOLQJýWKHýILUVWýQXPEHUýIDLOVï
� 1HYHUýFDOOýWKHýVHFRQGýQXPEHUï

êï 7KHý836ýFDQýDXWRPDWLFDOO\ýDQVZHUýLQFRPLQJýFDOOVýIURPýDýUHPRWHýWHUPLQDOýDQGýHQWHUýUHPRWHý
SDQHOýPRGHï

éï 7KHýXVHUýFKRRVHVýIRUýWKHý836ýWRã
� 1HYHUýDFFHSWýLQFRPLQJýRUýPDNHýRXWJRLQJýFDOOVï
� 2QO\ýPDNHýRXWJRLQJýFDOOVï
� 2QO\ýDFFHSWýLQFRPLQJýFDOOVï
� $FFHSWýLQFRPLQJý$1'ýPDNHýRXWJRLQJýFDOOVï

4.4.3 Programmable Relays

7KHýSURJUDPPDEOHýUHOD\ýERDUGýFRQWDLQVýåýGRXEOHðSROHñýGRXEOHðWKURZýUHOD\VýWKDWýFDQýEHýFRQQHFWHGý
WRýDýYDULHW\ýRIýFXVWRPHUýRXWSXWVïý7KHýUHOD\VýFDQýEHýLQGLYLGXDOO\ýSURJUDPPHGýWRýWULSýEDVHGýRQýDý
VHOHFWLRQýRIýDýQXPEHUýRIý836ýHYHQWVïý(DFKýUHOD\ýFDQýEHýSURJUDPPHGýWRýWULSýEDVHGýRQýDQ\ýRQHý
DODUPýRUýDQ\ýFRPELQDWLRQýRIýDODUPVýIURPýWKHýDYDLODEOHýOLVWïý$Q\ýDODUPýFDQýDOVRýEHýSURJUDPPHGýWRý
WULSýPXOWLSOHýUHOD\Vï
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7\SLFDOýDSSOLFDWLRQVýDUHý$6îéííýDODUPVñý*XDUGý6KDFNñý)DFLOLWLHVýDQGîRUý0DQDJHUýDODUPVýDQGýDQý
XQOLPLWHGýOLVWýRIýRWKHUýDFWLRQVýZKLFKýFDQýEHýLQLWLDWHGýEDVHGýRQýGDWDýIURPýWKHý836ï

8SýWRýWZRýDODUPýERDUGVýõìçýWRWDOýUHOD\VôýPD\ýEHýLQVWDOOHGýLQýDQý836WDWLRQý6êïý(DFKýDODUPýERDUGý
UHTXLUHVýDQýRSWLRQýVORWïý,QVWDOODWLRQýRIýWKHýRSWLRQýLVýE\ý/LHEHUWý*OREDOý6HUYLFHVïý6LJQDOýZLULQJý
EHWZHHQýWKHý3URJUDPPDEOHý5HOD\ýRSWLRQýERDUGýDQGýFXVWRPHUýRXWSXWýGHYLFHVýPXVWýEHýILHOGð
LQVWDOOHGýE\ýTXDOLILHGýSHUVRQQHOïý,QVWDOODWLRQýLQIRUPDWLRQýLVýLQFOXGHGýZLWKýWKHýRSWLRQï

4.4.4 Input Contact Isolator

7KHý,QSXWý&RQWDFWý,VRODWRUýRSWLRQýLVýDQýåðFKDQQHOýLQSXWýERDUGýWKDWýVXSSRUWVýHLJKWýFXVWRPHUðVXSð
SOLHGñýQRQðSRZHUHGñýQRUPDOO\ðRSHQýFRQWDFWVïý7KHý,QSXWý&RQWDFWý,VRODWRUýFRPHVýZLWKýDýIDFWRU\ð
LQVWDOOHGý3RZHUý6XSSO\ï

:KHQýDýFRQWDFWýFORVHVñýRQHýRIýWKHýIROORZLQJýDFWLRQVýRFFXUVýDFFRUGLQJýWRýKRZý\RXýKDYHýFRQILJXUHGý
WKHýFRQWDFWVïý,QSXWý&RQWDFWVýFDQýEHýFRQILJXUHGýWRýFDXVHýWKHý836ýWRãý

� 'LVSOD\ý:DUQLQJýPHVVDJHVýRQO\
� 'LVSOD\ý:DUQLQJýPHVVDJHVýDQGýLQLWLDWHýGLDOýRXWýFDOOýLIý0RGHPý2SWLRQýLVýLQVWDOOHGï
� ,QKLELWýEDWWHU\ýFKDUJHýLIýWKHýORDGýLVýJUHDWHUýWKDQýíø
� ,QKLELWýEDWWHU\ýFKDUJHýLIýWKHýORDGýLVýJUHDWHUýWKDQýëèø
� ,QKLELWýEDWWHU\ýFKDUJHýLIýWKHýORDGýLVýJUHDWHUýWKDQýèíø
� ,QKLELWýEDWWHU\ýFKDUJHýLIýWKHýORDGýLVýJUHDWHUýWKDQýæèø
� 'LVSOD\ýJURXQGýIDXOWýRQý'&ýEXVýPHVVDJH

7KHý8VHUýFDQýSURJUDPýWKHýQDPHýRIýWKHýLQSXWýDODUPýWKURXJKýWKHý/&'ïý7KLVýRSWLRQýUHTXLUHVýìý
RSWLRQýVORWïý

4.4.5 Delayed Battery Recharge

7KHý'HOD\HGý%DWWHU\ý5HFKDUJHýRSWLRQýLVýXVHGýLQýFRQMXQFWLRQýZLWKýDQýHQJLQHýJHQHUDWRUýVHWïý:KHQý
VLJQDOHGýWKDWýWKHýSRZHUýVRXUFHýKDVýVZLWFKHGýIURPýXWLOLW\ýWRýHQJLQHýJHQHUDWRUñýWKLVýRSWLRQýZLOOý
GHOD\ýWKHý836ýEDWWHU\ýUHFKDUJHýXQWLOýWKHý836ýLVýUHWXUQHGýWRýXWLOLW\ýVRXUFHýSRZHUïý7KLVýZLOOýPLQLð
PL]HýWKHýORDGýRQýWKHýHQJLQHýJHQHUDWRUýGXULQJýWKHýXWLOLW\ýRXWDJHïý7KLVýIHDWXUHýUHTXLUHVýWKHýLQVWDOODð
WLRQýRIýWKHý,QSXWý&RQWDFWý,VRODWRUý2SWLRQï

4.4.6 Optional DC Ground Fault Alarm

7KHý'&ý*URXQGý)DXOWý'HWHFWRUýPRQLWRUVýFXUUHQWýWKURXJKýWKHý836WDWLRQý6êýEDWWHU\ýFDEOHVïý:KHQý
DýJURXQGýIDXOWýFXUUHQWýLVýGHWHFWHGýIURPýDQ\ýEDWWHU\ýSRVLWLYHýõòôýRUýQHJDWLYHýõðôýWHUPLQDOýWRýJURXQGñý
DýUHOD\ýFRQWDFWýLVýFORVHGïý7KHýUHOD\ýFRQWDFWýLQIRUPDWLRQýLVýUHOD\HGýWRýWKHý,QSXWý&RQWDFWý,VRODWRUý
DQGýWKHýJURXQGýIDXOWýPHVVDJHýLVýGLVSOD\HGýRQýWKHý836ýVFUHHQï

7KHý'&ý*URXQGý)DXOWý'HWHFWRUýUHTXLUHVýDQý,QSXWý&RQWDFWý,VRODWRUýZLWKýDýFRQWDFWýDVVLJQHGýDVý
§'LVSOD\ý*URXQGý)DXOWý0HVVDJHï¨ý$ýòëé9ý'&ýSRZHUýVXSSO\ýLVýLQFOXGHGýRQýWKHý,QSXWý&RQWDFWý,VRODð
WRUýWRýSRZHUýWKHý'&ý*URXQGý)DXOWý'HWHFWRUïý7KHý$&ýRXWSXWýFULWLFDOýSRZHUýIURPýWKHý836ýVXSSOLHVý
LQSXWýSRZHUýWRýWKHýòëé9ý'&ýSRZHUýVXSSO\ï

7KLVýRSWLRQýUHTXLUHVýDQý2SWLRQýVORWï

4.4.7 Optional Remote Status Panel

7KHý5HPRWHý6WDWXVý3DQHOýLQFOXGHVã

� /RDGýRQý836ý,QGLFDWRUýõ*UHHQý/('ô
� %DWWHU\ý'LVFKDUJHý$ODUPýõ5HGý/('ô
� /RZý%DWWHU\ý5HVHUYHý$ODUPýõ5HGý/('ô
� /RDGýRQý%\SDVVý$ODUPýõ5HGý/('ô
� 836ý$ODUPý&RQGLWLRQýõ5HGý/('ô
� 1HZý$ODUPý&RQGLWLRQýõ5HGý/('ô
� $XGLEOHý$ODUP
� /DPSý7HVWî5HVHWý3XVKðEXWWRQ
� $XGLRý5HVHWý3XVKðEXWWRQï
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7KHýSDQHOýLVýSURYLGHGýLQýDý1(0$ý7\SHýìýHQFORVXUHýVXLWDEOHýIRUýZDOOýPRXQWLQJïý,QWHUIDFHýRIýWKHý
SDQHOýWRýWKHý836ýLVýWKURXJKýFRQQHFWLRQýRIýFRQWUROýZLULQJýEHWZHHQýWHUPLQDOýVWULSVýLQýWKHý836ýFDEð
LQHWýõ3URJUDPPDEOHý5HOD\ý%RDUGôýDQGý5HPRWHý6WDWXVý3DQHOïý

<RXýPXVWýKDYHýLQVWDOOHGýDý3URJUDPPDEOHý5HOD\ý2SWLRQýDQGýDQý2SWLRQDOý3RZHUý6XSSO\ý
%RDUGýWRýLQVWDOOýWKHý5HPRWHý6WDWXVý3DQHOïý7KHý5HPRWHý6WDWXVý3DQHOýWDNHVýILYHýSRVLWLRQVýRQý
WKHý3URJUDPPDEOHý5HOD\ý%RDUGïý&KHFNý\RXUýWRWDOýRSWLRQýOLVWýDVýWKHý2SWLRQDOý3RZHUý6XSSO\ý%RDUGý
PD\ýEHýVXSSOLHGýIRUýRUýZLWKýRWKHUýRSWLRQVï

4.4.8 Floor Anchors

)ORRUýDQFKRUVýSURYLGHýDýPHFKDQLFDOýLQWHUFRQQHFWLRQýEHWZHHQýWKHý836WDWLRQý6êýFDELQHWýIUDPHýDQGý
WKHýVXLWDEOHýVWDEOHýIORRUïý,IýSURSHUO\ýLQVWDOOHGñýWKHýIORRUýDQFKRUVýDUHýGHVLJQHGýWRýPHHWý6HLVPLFý=RQHý
éýDQFKRULQJýUHTXLUHPHQWVïý)ORRUýDQFKRUVýDUHýWRýEHýLQVWDOOHGýE\ýWUDLQHGýDQGýOLFHQVHGýFRQWUDFWRUVýLQý
DFFRUGDQFHýZLWKýORFDOýDQGýQDWLRQDOýFRGHýUHTXLUHPHQWVï

4.4.9 Optional Power Supply

&HUWDLQýFRPELQDWLRQVýRIý2SWLRQVýUHTXLUHýWKHýDGGLWLRQýRIýDQýRSWLRQDOýSRZHUýVXSSO\ïý7KHý2SWLRQDOý
3RZHUý6XSSO\ýWDNHVýRQHýVORWýLQýWKHý2SWLRQý7UD\ïý2SWLRQVýZKLFKýUHTXLUHýWKHýRSWLRQDOýSRZHUýVXSSO\ý
LQGLFDWHýWKDWýLQýWKHýRUGHUýLQIRUPDWLRQýDQGýLQýWKHýGRFXPHQWDWLRQýLQFOXGHGýKHUHïý,Iý\RXýDUHýLQVWDOOð
LQJýPXOWLSOHýRSWLRQVñý\RXýQHHGýWRýUHYLHZýWKHýUHTXLUHPHQWVýZLWKý\RXUýVDOHVýSHUVRQýDQGý/LHEHUWý
$SSOLFDWLRQý(QJLQHHULQJï
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Figure 27 RS-232 Connections
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Figure 28 Output Distribution Panel Board  
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5.0 MAINTENANCE

5.1 Routine Maintenance Requirements
7KHý836WDWLRQ�ý6êý836ýLVýGHVLJQHGýWRýSURYLGHý\HDUVýRIýWURXEOHðIUHHýRSHUDWLRQïý

6\VWHPýUHOLDELOLW\ýZLOOýEHýHQKDQFHGýLIýWKHý836ýLVýNHSWýFOHDQýDQGýFRROïý2FFDVLRQDOO\ýYDFXXPýGXVWý
GHSRVLWVýIURPýDURXQGýWKHýYHQWLODWLRQýJULOOHVýDQGýZLSHýWKHý836ýZLWKýDýGU\ýFORWKïý

3HULRGLFDOO\ýFKHFNýWKHý836WDWLRQý6êý836ýRSHUDWLRQýE\ýVZLWFKLQJýRIIýWKHýXWLOLW\ýSRZHUýVXSSO\ýDQGý
REVHUYHýWKHý2Qý%DWWHU\ýPHVVDJHïý7KLVýVKRXOGýEHýGRQHýZKHQýRQO\ýQRQðFULWLFDOýORDGVýDUHýFRQQHFWHGý
WRýWKHýXQLWï

5.1.1 Air Filter Maintenance
2SHQýIURQWýGRRUýIRUýDFFHVVýWRýWKHýUHSODFHDEOHýDLUýILOWHUïý7KHýDLUýILOWHUýLVýORFDWHGýLQýDýFXVWRPHUýDFFHVð
VLEOHýWUD\ýLQýWKHýERWWRPýIURPýRIýWKHýXQLWïý7RýUHPRYHýWKHýILOWHUñýVOLGHýWKHýILOWHUýHOHPHQWýRXWýRIýWKHý
WUD\ïý&KHFNýWKHýILOWHUýDIWHUýWKHýILUVWýêýPRQWKVýRIýRSHUDWLRQñýWKHQýHYHU\ýçýPRQWKVýõPRUHýRIWHQýLIý
UHTXLUHGýE\ýWKHýHQYLURQPHQWôïý'LVSRVHýDQGýUHSODFHýWKHýILOWHUýZKHQýGLUW\ïý/LHEHUWý*OREDOý6HUYLFHVý
FDQýDGYLVHýDQGýVXSSO\ýWKHýSURSHUýILOWHUýUHSODFHPHQWï

7KHý836ýKDVýDQýDXWRPDWLFýILOWHUýUHSODFHPHQWýZDUQLQJïý(YHU\ýWKUHHýZHHNVýWKHýV\VWHPýZLOOýFDXVHýDý
ZDUQLQJý§5HSODFHý$LUý)LOWHU¨ïý5HSODFHýWKHýDLUýILOWHUýDQGýFOHDUýWKHýZDUQLQJýVFUHHQýE\ýSUHVVLQJýWKHý
OHIWýDQGýULJKWýDUURZýNH\VýVLPXOWDQHRXVO\ïý$IWHUýêíýVHFRQGVýWKHýZDUQLQJýVFUHHQýZLOOýFOHDUïý7KHýWLPHý
EHWZHHQýILOWHUýZDUQLQJVýLVýVHWýDWýWKHýIDFWRU\ýIRUýêýPRQWKVïý7RýFKDQJHýWKHýWLPHýLQWHUYDOýFRQWDFWý/LHð
EHUWý*OREDOý6HUYLFHVýDWýìðåííðèéêðëêæåï

5.1.2 Cleaning
&OHDQý836ýZLWKýRQO\ýDýGU\ýFORWKïý'RýQRWýXVHýOLTXLGVýRUýDHURVROýFOHDQLQJýIOXLGVï

5.1.3 Troubleshooting
7URXEOHVKRRWLQJýVKRXOGýRQO\ýEHýSHUIRUPHGýE\ýDýWUDLQHGýHQJLQHHUýDXWKRUL]HGýE\ý/LHEHUWý*OREDOý
6HUYLFHVïý,Iý\RXUý836ýGHYHORSVýDýIDXOWñýUHIHUýWRýêïæ ðý8VHUý5HVSRQVHýWRý836ý$ODUPVïý,Iý\RXýFDQð
QRWýUHVROYHýWKHýSUREOHPñýFRQVXOWý/LHEHUWý*OREDOý6HUYLFHVýLPPHGLDWHO\ýDWýìðåííðèéêðëêæåïý'RýQRWý
FRQWLQXHýWRýXVHýWKHý836ýLIýLWýLVýQRWýSHUIRUPLQJýWRýVSHFLILFDWLRQï

&DOOý/LHEHUWý*OREDOý6HUYLFHVýWRýUHSODFHýIXVHVýVRýWKDWýWKHýFDXVHýRIýIDLOXUHýFDQýEHýGHWHUPLQHGï

5.2 Battery Maintenance
7KHýEDWWHULHVýWKDWýSURYLGHýVWDQGE\ýSRZHUýIRUýWKHý836WDWLRQý6êý836ýDUHýLQVLGHýWKHýDWWDFKHGýRUý
VWDQGðDORQHý836ýEDWWHU\ýFDELQHWïý7KHýVWDQGDUGýEDWWHULHVýVXSSOLHGýZLWKýWKHýV\VWHPýDUHýYDOYHðUHJð
XODWHGýEDWWHULHVïý'XULQJýQRUPDOýRSHUDWLQJýFRQGLWLRQVýWKHýEDWWHULHVýDUHýNHSWýFKDUJHGïý7KHýEDWWHU\ý
LVýDXWRPDWLFDOO\ýWHVWHGýE\ýWKHý836ýFRQWUROýFLUFXLWïý,IýWKHUHýLVýDýEDWWHU\ýFKDUJHUýSUREOHPýRUýLIýWKHý
EDWWHU\ýIDLOVýDýWHVWñýDQýDODUPýPHVVDJHýZLOOýEHýGLVSOD\HGïý

&DOOý/LHEHUWý*OREDOý6HUYLFHVýDWýìðåííðèéêðëêæåýLIýEDWWHU\ýPDLQWHQDQFHýRUýUHSODFHPHQWýLVý
UHTXLUHGï

Battery Safety Precautions
6HUYLFLQJýRIýEDWWHULHVýVKRXOGýEHýSHUIRUPHGýRUýVXSHUYLVHGýE\ýSHUVRQQHOýNQRZOHGJHDEOHýRIýEDWWHULHVý
DQGýWKHýUHTXLUHGýSUHFDXWLRQVïý.HHSýXQDXWKRUL]HGýSHUVRQQHOýDZD\ýIURPýEDWWHULHVï

$ :$51,1*
/(7+$/ý92/7$*(6ý0$<ý%(ý35(6(17ý:,7+,1ý7+,6ý81,7ý
(9(1ý:+(1ý,7ý,6ý$33$5(17/<ý127ý23(5$7,1*ïý2%6(59(ý
$//ý&$87,216ý$1'ý:$51,1*6ý,1ý7+,6ý0$18$/ïý)$,/85(ý
72ý'2ý62ý&28/'ý5(68/7ý,1ý6(5,286ý,1-85<ý25ý'($7+ï

5()(5ý81,7ý72ý48$/,),('ý6(59,&(ý3(56211(/ý,)ý
0$,17(1$1&(ý,6ý5(48,5('ïý'2ý127ý:25.ý21ý7+,6ý
(48,30(17ý81/(66ý<28ý$5(ý)8//<ý48$/,),('ý72ý'2ý62ïý
1(9(5ý:25.ý$/21(ï
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$ :$51,1*
'2ý127ý',6326(ý2)ý%$77(5<ý25ý%$77(5,(6ý,1ý$ý),5(ïý7+(ý
%$77(5<ý0$<ý(;3/2'(ï
'2ý127ý23(1ý25ý087,/$7(ý7+(ý%$77(5<ý25ý%$77(5,(6ïý
5(/($6('ý(/(&752/<7(ý,6ý+$50)8/ý72ý7+(ý6.,1ý$1'ý
(<(6ïý,7ý0$<ý%(ý72;,&ï
$ý%$77(5<ý&$1ý35(6(17ý$ý5,6.ý2)ý(/(&75,&$/ý6+2&.ý
$1'ý+,*+ý6+257ð&,5&8,7ý&855(17ïý7+(ý)2//2:,1*ý
35(&$87,216ý6+28/'ý%(ý2%6(59('ý:+(1ý:25.,1*ý21ý
%$77(5,(6ã
ìï 5(029(ý:$7&+(6ñý5,1*6ñý25ý27+(5ý0(7$/ý2%-(&76ï
ëï 86(ý722/6ý:,7+ý,168/$7('ý+$1'/(6ï
êï :($5ý58%%(5ý*/29(6ý$1'ý%2276ï
éï '2ý127ý/$<ý722/6ý25ý0(7$/ý3$576ý21ý723ý2)ý

%$77(5,(6ï
èï ',6&211(&7ý&+$5*,1*ý6285&(ý35,25ý72ý

&211(&7,1*ý25ý',6&211(&7,1*ý%$77(5<ý7(50,1$/6ý
õ5(029(ý%$77(5<ý)86(6ôï

çï '(7(50,1(ý,)ý%$77(5<ý,6ý,1$'9(57(17/<ý*5281'('ïý
,)ý,1$'9(57(17/<ý*5281'('ñý5(029(ý6285&(ý2)ý
*5281'ïý&217$&7ý:,7+ý$1<ý3$57ý2)ý$ý*5281'('ý
%$77(5<ý&$1ý5(68/7ý,1ý(/(&75,&$/ý6+2&.ïý7+(ý
/,.(/,+22'ý2)ý68&+ý6+2&.ý:,//ý%(ý5('8&('ý,)ý68&+ý
*5281'6ý$5(ý5(029('ý'85,1*ý,167$//$7,21ý$1'ý
0$,17(1$1&(ï

7+(ý%$77(5<ý(/(&752/<7(ý,6ý$ý',/87(ý68/)85,&ý$&,'ý
7+$7ý,6ý+$50)8/ý72ý7+(ý6.,1ý$1'ý(<(6ïý,7ý,6ý
(/(&75,&$//<ý&21'8&7,9(ý$1'ý&25526,9(ïý7+(ý
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6.0 SPECIFICATIONS

6.1 System

6.2 Physical Characteristics

5HIHUýWRý7DEOH ìýðý6LWHý3ODQQLQJý'DWDýIRUýGLPHQVLRQVýDQGýZHLJKWVï

6.3 AC Input

6.4 AC Output

6.5 Battery

Safety Agencies: UL 1778 listed
CSA 22.2, No. 107.1 certified

Audible Noise: 57 dBA at one meter

Transient/Surge Protection: Per IEEE 587/ANSI C62.41 Categories A & B

Operating Environment: 0° to 40°C
25° ±5°C for batteries

Relative Humidity: 0 to 95% relative humidity (non-condensing)

Altitude: 6600 feet (2,000 meters)

Voltage Range: 170 to 264 VAC (See Table 1 - Site Planning Data)

Voltage Configuration 
and Connection:

Three phase input, Wye configuration with 3 phases, ground and neutral. 
Dual input if input and output voltages are not the same.

Frequency Range: 45 Hz to 65 Hz

Input Current THD: 25% - 30% THD maximum at full load
3% THD option available

Power Factor: .95 Standard
.99 with 3% THD Option

Voltage Regulation: ±1% for balanced loads
±1.5% for 100% unbalanced loads

Voltage Distortion: Maximum 2% THD for linear loads at 208 VAC
Maximum 3.5% THD for full non-linear loads at 208 VAC

Transient Response: ±1% for 100% step load;
recovery to within 1% in one cycle

Frequency: 50 Hz or 60 Hz

Frequency Slew Rate: 1 Hz/sec (user-selectable 0.1 to 3 Hz/sec)

Frequency Sync Range: ±1 Hz (user-selectable ±0.1 Hz to 5 Hz)

Load Crest Factor: 3:1

Overload: 125% for 10 minutes, 150% for 10 seconds

Unbalanced Load Capability: Up to 100% of the individual phase rating

Type: Standard: Valve-regulated, lead acid
Optional: Flame retardant, valve-regulated, lead-acid (rated for computer 
room operation)

Recharge Rate: 10 times discharge duration to 95% when “turbo” mode is selected

Battery Run-Time: Varies with battery cabinet selection

Battery Voltage: Nominal: 240 VDC
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Three Phase 

12 kVA to 24 kVA; 50 and 60 Hz

Technical Support
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U.S.A. 1-800-222-5877

Outside the U.S.A. 614-841-6755

U.K. +44 (0) 1793 553355

France +33 1 4 87 51 52

Germany +49 89 99 19 220

Italy +39 2 98250 1

Netherlands +00 31 475 503333

E-mail upstech@liebert.com
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